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I. INTRODUCTION 


Ever since Asa Gray’s publication of a first paper in 
1840 (56),' the relationships between the flora of east- 
ern Asia and that of eastern North America have, for 
a complete century, been much discussed by students of 
plant geography. This subject has attracted the in- 
terest of a great many plant geographers,-and works 
dealing with one or another of its phases have been 
published at various times. Investigations and find- 
ings on this subject have helped to form the basis of 
some of the cardinal concepts in plant geography. In 
fact, Gray’s series of brilliant papers on this subject 
did much to lay the foundations of plant geography as 
a science, while other famous botanists, including J. D. 
Hooker, Bentham, and Forbes, made distinctive con- 
tributions. 


1 Numbers in parentheses indicate references at end of article. 


371 


The recent renewal of interest in plant geography 
has again brought the problem into prominence. Al- 
though the basic ideas concerning the subject remain 
practically the same as stated almost a hundred years 
ago by Gray and Hooker, a century’s progress in our 
knowledge of plant geography, taxonomy, genetics, and 
related sciences necessarily requires some changes in 
our concepts. Lack of appreciation of this fact is shown 
by frequent citation of the examples given by Gray 
and his contemporaries based on the taxonomy and 
nomenclature of a century ago, this citation being not 
for historical purposes but to illustrate problems on 
plant distribution having up-to-date scientific interest. 
Changes in taxonomic and nomenclatural concepts have 
been especially rapid and numerous in the last thirty 
years, and for this reason it seems desirable to sum- 
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marize our knowledge on.the subject as it has accumu- 
lated through the past century, and to bring up to date 
our findings according to the latest recognized nomen- 
clature. 


A. A REVIEW OF THE LITERATURE 


Interest in this problem was started by Gray through 
two short notes in 1840 (56) and 1846 (57). Fernald 
(46) has remarked that as early as 1750, Halen, a stu- 
dent of Linnaeus, had mentioned the affinities of the 
floras of Asia and America. But not until Gray’s 
publications did the problem attract the attention of the 
scientific world. 

These notes of Gray concern the works published by 
Zuccarini, which were mainly based on notes made by 
Siebold in Japan, supplemented by specimens. Sie- 
bold & Zuccarini’s Flora Japonica was issued in parts 
from 1826 to 1870 (163). Gray wrote a review on 
the first volume of it in 1840 (56). This short article, 
mostly overlooked, was subsequently republished by 
Sargent in 1889 (153) ; as Sargent says, it is of “peculiar 
interest” as “it contains the earliest record of Professor 
Gray’s investigations into the flora of Japan, and its 
relations to that of eastern North America.” Gray 
gives a list of plants selected from Zuccarini’s forty-six 
species showing connections between Japan and North 
America. A second review was published by Gray in 
1846 (57), on the first part of Siebold & Zuccarini’s 
“Florae Japonicae familiae Naturales” (164), in which 
he noted many additional genera common to Japan and 
America. This paper was also republished by Sargent 
in 1889 (153) together with the earlier one. 

In 1853 Commodore Perry made his historical trip 
to Japan. Accompanying him on the trip as botanists 
were S. W. Williams and J. Morrow, who brought 
back some specimens later made available to Gray, who 
published a report on them in 1856 (58). This was 
the first opportunity offered Gray actually to investigate 
the Japanese flora. In 1855, Charles Wright, as bota- 
nist of the U. S. North Pacific Exploring Expedition, 
made a collection of botanical specimens in Japan, which 
also went to Gray for study. Gray discovered a num- 
Her of new genera and species, and published in 1859 
(59) a detailed account comparing the flora of Japan 
with those of other parts of the North Temperate Zone. 
He listed 580 entries for Japan, giving in parallel col- 
umns, “identical, analogous, or nearly related species” 
indigenous to western North America, eastern North 
America, central and northern Asia, and Europe. Of 
these the affinities were: with Europe, a little above 
forty-eight per cent; with western North America, 
about thirty-seven per cent; and with eastern North 
America, about sixty-one per cent. Thus Gray estab- 
lished the fact that, in spite of the closer proximity of 
Japan to western North America, more of the Japanese 
species are represented in eastern North America. He 
also published a list of about ninety Japanese genera 
represented in America and not in Europe, of which 
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the great majority are found only in eastern North 
America, sixty-five being unknown in the western part 
of the continent. 

In this same paper, Gray discussed the relationship 
between the flora of Japan and that of adjacent parts 
of Asia as well as that of eastern North America, and 
attempted to interpret the geological history affecting 
their present distribution. This concluding part was 
republished in 1889 (153) by Sargent, who remarked, 
“It is this paper which fixed the attention of the scientific 
world upon Professor Gray and established his reputa- 
tion as a philosophical naturalist.” 

Gray’s interest in this problem continued for years, 
and his early papers were succeeded by others (60, 62, 
63), further developing the subject. There are various 
discussions by Gray and his contemporaries, some ap- 
pertaining to the theory of evolution just expounded 
by Darwin and raising the problem of independent de- 
velopment of the same species in different localities ; 
these and kindred subjects will not be taken up now, 
as this paper is concerned only with distribution. Many 
illuminating discussions and different points of view 
were contributed by various biologists as to the possible 
causes of related yet discontinuously distributed floras. 
The most important of these contributions are by 
Hooker (84) and Grisebach (66). 

A contemporary of Gray who also investigated the 
problem extensively was Miquel. Miquel helped edit 
the second volume of Siebold & Zuccarini’s Flora Ja- 
ponica, which appeared from 1842 to 1870 and bears 
the notice “Volumen secundum, ab auctoribus incho- 
atum relictum ad finem perduxit F. A. Guil. Miquel.” 
Miquel’s interest dated back to 1840, when he had 
published various short papers describing new plants 
from Japan, but his main work on the Japanese flora 
remains the “Prolusio florae Japonicae” (126), pub- 
lished in 1865-1867 and based on Siebold’s collections.* 
In this work is described a Japanese species of the 
genus Croomuia, hitherto known as monotypic and re- 


2On this work, Bretschneider (14), in connection with 
Maximowicz’s works on the Japanese flora, says (p. 1068): 
“As is known, a set of Siebold’s dried Japanese plants is kept 
in the Herbarium of Leyden. When, after Maximowicz’s re- 
turn from Japan, the rumor spread about the botanical treasures 
he had brought back from that country, Professor F. A. G. 
Miquel, then Director of the Botan. Museum, Leyden, got 
jealous and hastened to determine and describe Siebold’s plants. 
In 1866, he published his ‘Prolusio Florae Japonicae.’ When, 
in 1875, after Miquel’s death, Maximowicz happened to be in 
Leyden, he looked over Siebold’s collections and compared 
Miquel’s determinations and descriptions with the typical speci- 
mens. It proved that Miquel had worked with great haste and 
committed many errors. These blunders are all noticed in 
Maximowicz’s copy of the Prolusio.” Maximowicz published 
an extended series of papers on the plants of Japan and ad- 
jacent areas of Asia, and in these he corrected many determina- 
tions by Miquel as well as some by Asa Gray. It may paren- 
thetically be mentioned that Maximowicz’s taxonomic work is 
of the highest order, both as to sound judgment and clear 
statement, and this author remains to the present the most 
reliable authority on Japanese botany. 
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stricted to small areas in southeastern North America. 
This was followed by two papers (127, 128). dealing 
extensively with the flora of Japan and its relationship 
with other regions, especially North America. He gave 
not only full discussions, but also tables showing genera 
and species that are common to Japan and North 
America. 

At the time of Gray and Miquel, the rich flora of 
China, especially that of the central and western parts 
of the country, which later proved to be even more 
closely related to that of eastern North America than 
the Japanese flora, was practically unknown. It was 
not until Forbes & Hemsley published their “Index 
Florae Sinensis” in 1886-1905 (50), that a fair knowl- 
edge of Chinese plants became available to the scientific 
world. Diels’ “Die Flora von Central-China,” pub- 
lished in 1900-1901 (30), covers particularly the area 
in the upper and middle Yangtze valley where occurs 
the largest concentration of the elements that are related 
to those of eastern North America. Among the earliest 
discoveries in this region is a species of Liriodendron, 
first collected from the Lushan Mountains in central 
China by Shearer in 1873 and made known by S. Moore 
in 1875 (130). This was followed by diligent explora- 
tion on the part of such well-known collectors as David, 
Delavay, Potanin, Faber, Farges, Henry, and Wilson. 
The very extensive collections of woody plants made 
by Wilson in western and central China from 1900 to 
1910 were studied by different specialists and compre- 
hensively treated in three volumes under the title, 
Plantae Wilsonianae, edited by Sargent, 1911-1917 
(157). Wilson’s own experiences in his explorations 
are related in his A Naturalist in Western China, pub- 
lished in 1913 (189). 

Following the times of Gray and Miquel, more ex- 
tensive as well as intensive explorations have made 
known to us many additional plants that are peculiar 
to eastern Asia and eastern North America, with the 
result that the distributional ranges of many known 
genera and species have been expanded and new genera 
added. Knowledge of the taxonomy of many groups, 
aided by revisions of concepts of many species and 
genera resulting from more complete material as well 
as from additional data in the fields of morphology, 
anatomy, cytology, and genetics, has considerably in- 
creased during the last century. Many changes have 
been introduced also as the result of our changing rules 
and concepts of nomenciature. The literature con- 
cerning these subjects is voluminous. Those titles 
pertaining especially to groups under treatment in this 
paper will be discussed later and listed in the bibliog- 
raphy. 

Besides general treatises on plant geography which 
mostly contain summarized statements on our subject, 
there are several works that deal with this problem in 
detail. These works are mostly provided with tables 
or lists of groups comparing the floras of eastern Asia 
and eastern North America. Engler, in 1879-1882 
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(35), made an overall summary of the relationships of 
these floras and explained their history. Diels, in 1900 
(30) and in 1905 (31), while particularly studying the 
flora of central China, mentioned in detail the presence 
in it of American elements. Sargent, in 1913 (158), 
gave a detailed list of the woody genera of China com- 
mon to eastern North America. Irmscher, in 1922 
(99), listed very fully the discontinuously distributed 
genera found in Asia and North America as well as 
on other continents. Good, in 1927 (53), made a simi- 
lar but more concise presentation ; his lists of these dis- 
junct genera were revised in 1947 (54). Fernald, in 
1926-1931 (44, 45, 46), considered the subject re- 
peatedly when he discussed the northern temperate 
floras and their relationships. Hu, in 1935 (87), made 
a comparison of the ligneous floras of China and North 
America, similar to the one made earlier by Sargent. 
Others who have discussed the subject in one way or 
another include Adams (2), Berry (7, 8), Cain (17, 
18), Campbell (20), Core (26), Mohr (129), Palmer 
& Steyermark (137), Pennell (143), and Sinnott & 
Bailey (165). Among the latest treatments of general 
plant geography are those of Wulff in 1943 (194), 
Cain in 1944 (19), and Good in 1947 (54), who all 
discuss the subject at some length. 


B. GRAY’S “IDENTICAL SPECIES” 


Gray presented in 1859 (59), a paper in which he 
supported his findings on the close affinities between 
the flora of Japan and eastern (instead of western) 
North America with two tables, one listing identical 
species between the two regions, the other identical 
genera. Botanical investigation of the last century has 
proved that most of the species considered “identical” 
by Gray are actually distinct. It is the large number 
of genera that are peculiar to these two distant regions 
that forms the core of the problem. The species of 
these genera, because of long isolation, are, in prac- 
tically all cases, sufficiently distinct morphologically. 
On the other hand, there are many identical or closely 
related species in both northeastern Asia, especially 
along the coastal regions, and western North America, 
these having, relatively speaking, continuous rather than 
discontinuous distributions. These elements, cool tem- 
perate or arctic in distribution, are different from those 
found disjunctly between temperate eastern Asia and 
eastern North America, and they are the more recent. 
As will later be shown, the temperate elements common 
to eastern Asia and eastern North America are largely 
woody plants, specifically distinct but generically iden- 
tical, and the genera are peculiar to these two regions. 
They are warm temperate or sometimes subtropical in 
distribution. But the species identical to the colder 
regions of eastern Asia and western North America 
are mostly herbaceous plants, belonging to widely dis- 
tributed and often very large genera. They are cool 
temperate or arctic in distribution. 

When, even in recent works on plant geography, the 
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subject of the affinities between the eastern Asiatic and 
eastern North American floras is mentioned, Gray’s 
original lists of identical species, now much outdated 
and obsolete, are sometimes used as a source of refer- 
ence. Gray’s .second list (63), unfortunately, com- 
bines identical or related species and genera within one 
table. This further obscures the special significance 
of the latter. In the second of his lists, however, Gray 
had already revised some of the concepts of species 
maintained in his earlier work. He left out some 
forms known to have a wider range, and thus not truly 
peculiar to the two regions, and changed the position 
of some of the formerly supposed identical species to 
the category of related but distinct species for the two 
regions. However, certain later and even very recent 
authors have failed to realize how deeply subsequent 
studies have changed some of the specific or even gen- 
eric concepts of earlier students. In many instances 
plant geographers take the issue for granted and pick 
illustrations at random, without making efforts to check 
their validity. 

Among the more recent works that use Gray’s “iden- 
tical species” to illustrate the floristic relationships be- 
tween eastern Asia and eastern North America are the 
works of Hu (88), Campbell (20), and Cain (19). 
Hu discusses the characteristics of the Chinese flora 
in general. Campbell introduces the subject of eastern 
Asia-eastern North America discontinuous distribution 
in a study entitled “Continental Drift and Plant Dis- 
tribution.” In a review of this paper, Fernald (48) 
has gone into length to discuss the “identical species in 
Japan and eastern United States” mentioned by Camp- 
bell. Cain, in his comprehensive treatise on plant 
geography, under the heading “Asiatic-American dis- 
juncts,” goes at length into the subject and gives as 
illustrations the complete list of “identical species” as 
presented by Gray in 1859 (59). 

Gray in 1859 tabulates, in three columns, fifty-six 
species found in Japan, western North America, and 
eastern North America, respectively. These names 
are enumerated by Cain in three paragraphs: (1) spe- 
cies occurring in Japan and eastern North America, 
(2) species occurring in Japan and western North 
America, and (3) species occurring in Japan and both 
western and eastern North America. As the first 
group, with twenty-one species, primarily concerns our 
problem, these are herein listed with notes on their pres- 
ent taxonomic status. This will be sufficient to illustrate 
the changes in taxonomic concepts and to show to what 
extent we have outgrown our former knowledge. It 
does not seem necessary to go into the other groups, as 
they have mostly undergone similar taxonomic revi- 
sions, nor into the lists given by Miquel, which are more 
or less the same as those of Gray. 


1. “Anemone Pennsylvanica” 


Anemone canadensis L. (A. pennsylvanica L.) is the 
American species found from Labrador south to Penn- 
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sylvania and Kansas and in the Rocky Mountains to 
Colorado. The Siberian plant to which it was referred 
by Thunberg (as a “Japanese” plant) and at first ac- 
cepted by Gray is, as indicated by Gray in his second 
list (63), a different species, A. dichotoma L. Anemone 
is a large genus of over eighty species, widely distributed 
throughout the temperate and subarctic regions of both 
hemispheres. As noted by Asa Gray (Synop. FI. N. 
Amer, 1: 12, 1895), Anemone pennsylvanica has glo- 
bose carpels, tipped with a long straight subulate style, 
while A. dichotoma has short-styled carpels, ovoid at 
maturity. 


2. “Caulophyllum thalictroides” 


Caulophyllum thalictroides Michx. occurs in eastern 
North America from New Brunswick to South Caro- 
lina and west to Minnesota and Nebraska. Gray was 
the first student: who credited this species to Japan. 
He says 
the most interesting and most unexpected discovery of the 
expedition is that of two strictly eastern North American 
species in this order [Berberidaceae], each the sole repre- 
sentative of their genus,—viz. Caulophyllum thalictroides, 
and Diphylleia cymosa of Michaux. The former was 
gathered near Hakadodi, and also on the northern end of 
Nippon, out of blossom, indeed, but with the ovaries just 
bursting, and the latter specimens with the peculiar seed 
well formed. The latter, J. Small found at Cape Soya, the 
northeastern extremity of Japan, in fruit only. So that 
flowers are wanted to confirm the identity, of which, how- 
ever, I have scarce a doubt. Caulophyllum inhabits rich 
woods, from Canada to the mountains of Carolina and 
northwest to Minnesota; Diphylieia was known only in the 
Alleghany Mountains between Virginia and Georgia. 

Gray is followed by Miquel. However, Maximo- 
wicz has shown that the Asiatic plant is a distinct spe- 
cies, C. robustum Maxim. (Mém. Acad. Sci. St. 
Pétersb. Sav. Etrang. 9: 33, 1859 [Prim. Fl. Amur.] ). 
He considers Caulophyllum robustum to differ from C. 
thalictroides in having the stem three-leaved, the lower 
leaves long-petioled and the upper sessile, panicles as 
long as the leaves, narrow petals, and long slender fila- 
ments twice the length of the anthers. Caulophyllum 
thalictroides has one sessile leaf on the stem, the flower- 
ing panicles often shorter than the leaf, broad petals, 
and shorter filaments equaling the anthers in length. 
The relationship between the Asiatic and the American 
plants is therefore generic rather than specific. 

3. “Diphylleia cymosa” 

Gray’s early identification of the Japanese plant as 
this American species was revised by Fr. Schmidt in 
1868 (Mém. Acad. Sci. St. Pétersb. VII. 12: 109, 1868 
[ Fl. Sachal.]), who considered it as a distinct species, 
D. grayi Fr. Schmidt. Schmidt is followed by Gray in 
his second list. The genus is now considered to con- 
tain three species, two in Asia and one in North 
America (115). The distribution of the above two 
genera of the Berberidaceae will be discussed in more 
detail later. 
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4, “Vitis.Labrusca” 
Fernald says of this plant (48) : 


As to the Japanese vine which a century ago was thought 
to be the eastern North American Vitis Labrusca, the re- 
lationship is only superficial. The eastern North Ameri- 
can V. Labrusca has continuous tendrils (a tendril or in- 
florescence opposite each leaf); the Japanese species once 
confused with it has the tendrils intermittent. It is V. 
Coignetiae Pulliat ex Planchon (1883)... . 


5. “Prunus Virginiana” 


Gray’s early identification of a Japanese plant as this 
species was made with doubt, as he says: “Imperfect 
specimens from Hakodadi belong either to the American 
P. Virginiana, or to P. Padus, which extends through 
nearly the whole breadth of the Old World. Not 
having well-formed fruit, I cannot tell whether the 
fruit is rugose, as in the latter, or smooth, as in the 
former.” Miquel identifies this as a new variety, P. 
padus var. japonica Miq. (126). Maximowicz recog- 
nizes it as a distinct and different species, Prunus 
grayana Maxim. (Mél. Biol. 11: 704, 1883). The 
item Prunus virginiana is dropped out by Gray in his 
second list. The three species are readily differentiated 
from each other. Prunus virginiana has broad-elliptic 
to obovate leaves, which are shortly and abruptly acu- 
minate, and also has glandular petioles. Prunus gray- 
ana, on the other hand, has narrower, longer leaves 
which are long-acuminate, and also has eglandular 
petioles. Prunus padus is a widely distributed species 
in Europe and northern Asia, including Korea and 
Japan. It differs from P. grayana in having shorter 
styles and stamens and abruptly acuminate leaves. 


6. “Penthorum sedoides” 


Gray first considered the Japanese plant to be the 
same as the eastern North American Penthorum se- 
doides L., but later, in his second list, the Asiatic plant 
is listed as “Penthorum sedoides ? =Chinense and 
humile.” Two or three species are now recognized 
for this genus, P. sedoides L. of eastern North America, 
P. chinense Pursh (P. intermedium Turcz.) of Manchu- 
ria, China, Japan, and Indo-China, and P. humile Regel 
& Maack of Manchuria. Maximowicz (Mél. Biol. 11: 
774, 1883) considers the second species as a variety of 
the American P. sedoides L. and the third as possibly 
based on an abnormal specimen. 

Penthorum chinense differs from P. sedoides in the 
stems being usually simple or few-branched, the nar- 
rower leaves, the fewer-flowered more corymbose-like 
inflorescences, and the white flowers. In P. sedoides, 
the stems are usually many-branched, the leaves broader, 
the inflorescences more panciculate and the flowers 
greenish. 


7. “Cryptotaenia canadensis” 


Gray considered the Japanese plant identical with 
the American C. canadensis (L.) DC. which is widely 
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distributed in the eastern part of the continent. To 
this day many authors consider this genus as monotypic 
and the same species as occurring in both eastern North 
America and Japan. A fact generally overlooked is 
that, early in 1885, Hasskarl described the Japanese 
plant as C. japonica Hassk. (Retzia 1: 113, 1855). 
The diagnosis is inadequate, but it is elaborated by 
Maximowicz (in Mél Biol. 12: 467, 1885), who 
clearly differentiates between this and the American 
species. In Cryptotaenia canadensis the leaflets are 
often pointed, doubly serrate, the lower ones sometimes 
petiolulate, the umbels without involucre, and the calyx- 
teeth obsolete. In C. japonica the leaflets are sessile 
and serrate but not divided, the umbels involucrate, 
and the calyx-teeth minute. 


8. “Archemora rigida’”’ 


This identification is doubtfully given by Gray for the 
Japanese plant, which is based on Zuccarini’s earlier 
identification. In the second list Gray gives, under 
the American plants, “Archemora, 2 spp.” and under 
the Asiatic plant “(Peucedenum ? Sieboldii).” Peuce- 
danum (Archemora) is a large genus of over a hundred 
species, of wide distribution. Peucedanum sieboldu 
Miq. (Ann. Mus. Bot. Lugd. Bat. 3: 63, 1867 [Prol. 
Fl. Jap.]) is a Japanese species. Archemora rigidior 
L. is now known as O-xrypolis rigidior (L.) C. & R., 
one of the four species of the genus Oxrypolis, which is 
confined to North America and sometimes included in 
Peucedanum. Oxypolis differs from Peucedanum in 
its tall, erect, caulescent habit and its simple ternate or 
pinnate leaves. Peucedanum is usually acaulescent and 
with bipinnate or dissected leaves. 


9. “Aralia quinquefolia” 


In Gray’s second list, the Asiatic plants are given as 
distinct species, “Aralia repens, Ginseng, etc.” Both 
the American and Asiatic plants, however, have now 
long been separated from the genus Aralia, and consti- 
tute a distinct genus Panax. Panax quinquefolium 
L. and P. trifolium L. are entirely eastern North Amer- 
ican. The Japanese plant originally referred to P. 
quinquefolium is P. japonicum Meyer (P. repens 
Maxim.). Other species occur on the Asiatic main- 
land, including P. schin-seng Nees (P. ginseng Meyer) 
of Manchuria. As Fernald says (48) : “Panax quinque- 
folium of eastern North American forests has a simple 
or forking parsnip-like vertical root, the Japanese plant, 
P. repens, having a long and creeping horizontal rhi- 
zome. 


10. “Viburnum plicatum (lantanoides)”’ 


Viburnum lantanoides Michx. is a synonym of V. 
alnifolium Marsh., a species restricted to eastern North 
America. Viburnum plicatum Thunb. is a distinct Asi- 
atic species. Japanese plants referred to V. lantanoides 
by Miquel and to V. plicatum by Gray are actually V. 
furcatum Blume ex Hook. f. & Thoms. (see Maximo- 
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wicz in Mél. Biol. 10: 657, 1880). Among the numer- 
ous species of the large genus is V. opulus L., widely 
distributed in cold temperate regions of North America, 
Asia, and Europe. Viburnum alnifolium is a strag- 
gling shrub with reclining branches, while V. furcatum 
has a more upright habit. The latter differs from the 
former also in the stamens being about half as long as 
the corolla and in the stone with the ventral furrow 
being broader and more open. 





11. “Asarum Canadense”’ 


In Gray’s second list, the Asiatic plants are given as 
“Asarum caulescens and Sieboldi.” The genus occurs 
in northern North America, in Asia to the Himalayas, 
and in Europe. Asarum canadense L. with its several 
varieties is widely distributed in North America. 
Maximowicz dealt in detail with the Japanese species 
(Mél. Biol. 8: 396-404, 1871) and considered the Ja- 
panese plants referred to A. canadense by early authors 
as partly belonging to A. caulescens Maxim. and partly 
to A. sieboldii Miquel, two of the seven species he rec- 
ognized from Japan. Asarum canadense differs from 
the two Asiatic species in being pubescent throughout 
and in having long lanceolate calyx-lobes and six-lobed 
styles. 

12. “Liparis lilifolia” 

The orchidaceous genus Liparis has upward of one 
hundred species widely distributed in the temperate and 
tropical regions. Only two species are found in North 
America, L. lilifolia (L.) Richard, widespread in eastern 
North America, and L. loeselit (L.) Richard, common 
to Europe and Atlantic North America. The Japanese 
species are distinct from these, being L. nervosa 
(Thunb.) Lindl. and L. auriculata Blume ex Miquel. 
Liparis lilifolia is different from the other species in hav- 
ing many-flowered racemes and a long lip. 


13. “Pogonia ophioglossoides” 


The orchid genus Pogonia, with about one hundred 
species, is widely distributed over the temperate regions 
of both hemispheres. About five species are known 
from North America, including P. ophioglossoides (L.) 
Ker, which is widespread in eastern North America 
from Newfoundland to Florida and Kansas. The 
Japanese plant referred to this by Gray and Miquel is 
P. japonica Reichb. f. (P. similis Blume). Many other 
species occur in China, tropical Asia, and America. 
Pogonia ophioglossoides differs from P. japonica in 
having spreading instead of erect sepals and petals, and 
in its elongate instead of small beard on the lip. This 
genus will be discussed further under the Orchidaceae. 


14. “Trillium erectum” 


The genus Trillium occurs in Asia and both eastern 
and western North America. Trillium erectum L. 
occurs in eastern North America from Quebec to On- 
tario south to Pennsylvania and the mountains of North 
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Carolina and Virginia. Gray first considered the Ja- 
panese plant as 7. erectum var. japonicum Gray. 
Maximowicz, however, in his detailed study of the 
genus in Japan (Mél. Biol. 11: 861-863, 1883) defines 
the white-flowered plant as T. obovatum Pursh (T. 
erectum var. album Gray, T. erectum var. japonicum 
Gray, p. p.), occurring from northern Manchuria to 
Kamchatka, Sakhalin, and the Kuriles to northern 
America, and the red-flowered plant as T. smallii 
Maxim. (T. erectum var. japonicum Gray), occurring 
in Japan. Trillium smallii has a short anther, not 
longer than the filament, a globose and hairy berry, and 
a short calyx. Trillium obovatum has a long anther 
and a very short filament only half the length of the 
anther, an ovoid six-angled berry, and long sepals about 
equaling the length of the petals. It is a variable plant 
with generally red to purple flowers. The white- 
flowered form is more precisely forma albiflorum R. 
Hoffm. (= var. album (Michx.) Pursh). 


15. “Smilacina trifolia’”’ 


Smilacina, with about twenty-five species, is distri- 
buted in North America, Central America, and Asia. 
Smilacina trifolia (L.) Desf. is a northern species oc- 
curring from Newfoundland to British Columbia and 
also in northeastern Asia. Gray is uncertain as to its 
occurrence in Japan, and says: “While S. trifolia, here 
confined to the northeastern part of America, and un- 
known in Europe, also inhabits Siberia, and probably 
Japan also, as it has been detected on the shores of the 
Okotsk Sea.” According to Maximowicz (Mél. Biol. 
11: 858, 1883), it is found in northern Manchuria, 
eastern Siberia, and Sakhalin. It is thus a widely dis- 
tributed cold northern species in northeastern Asia and 
North America, like S. stellata Morong. of North Amer- 
ica and Europe, and is not of discontinuous distribution 
in eastern North America and eastern Asia. 


16. “Polygonatum giganteum” 


Polygonatum is a genus of about twenty species of 
the north temperate zone from Europe to Asia and 
North America. Polygonatum commutatum (R. & 
S.) Dietr. (P.-giganteum Dietr.) is widely distributed 
in North America in the east and as far west as the 
Rocky Mountains, and is very variable as to size and 
leaf-form. Gray identifies a Japanese plant as P. gi- 
ganteum and at the same time describes a distinct P. 
falcatum Gray from the same locality. Maximowicz 
(Meél. Biol. 11: 851, 1883) considers Gray’s Japanese 
plant, named’ by him as P. giganteum, to be the same 
as P. falcatum Gray, which is distinct from the North 
American P. commutatum, but reduces Gray’s species to 
one of the three Japanese varieties of the latter species, 
P. giganteum var. falcatum (Gray) Maxim. Poly- 
gonatum commutatum, also known as P. canalicula- 
tum (Muhl.) Persb., has a two- to ten-flowered pedun- 
cle and glabrous leaves. In P. falcatum the peduncles 
are many-flowered and the leaves are scabrous below. 
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In comparison with the former, it also has shorter pe- 
duncles and pedicels and a longer perianth. 


17. “Cyperus iria” 

This is listed by Gray in his first list but is omitted in 
his second. Cyperus iria L. is common in India and 
China, especially in the south, and also in Formosa, in 
southern Japan, Burma, Malaysia, New Guinea, Africa, 


etc. (see Ktthenthal in Engler, Pflanzenreich 101 
(IV .20) : 150-152, 1909). 


18. “Carex rostrata” 


Of the numerous species of Carex, Boott who studied 
the Carex collection of Gray, noted that C. rostrata 
Stokes from Japan is common to North America. Carex 
rostrata with its many varieties and forms is widely dis- 
tributed in the colder regions of North America from 
the east to the west and also in Europe and Asia (see 
Kiithenthal in Engler, Pflanzenreich 101 (IV .20) : 720- 
723, 1909). 


19. “Onoclea sensibilis” 


The species of the fern genus Onoclea are natives of 
cold and temperate regions. Onoclea sensibilis is very 
widespread in eastern North America. For this and the 
next species, see further discussions under ‘“Pterido- 
phytes.” 


20. “Osmunda cinnamomea” 


Of the several species of Osmunda, which are mostly 
of the North Temperate Zone, the range is often very 
wide. Osmunda cinnamomea L. and O. regalis L. are 
both widely distributed in Europe, Asia, and North 
America. 


21. “Lycopodium lucidulum” 


The genus Lycopodium has over one hundred species 
widely distributed over the world and especially de- 
veloped in the Andes in South America and in the Hima- 
layas. Many of the species are circumpolar, widely dis- 
tributed in Europe, Asia, and North America, such as 
L. inundatum L., L. annotinum L., L. complanatum L., 
etc. Gray records the discovery of L. lucidulum L., of 
eastern North America, in Japan. He says: “Among 
the few Lycopodiaceae the only thing remarkable is the 
discovery of our eastern American Lycopodium lucidu- 
lum Michx., in Japan. Its known northwestern limit 
before was the valley of the Saskatchewan.” Maximo- 
wicz (Mél. Biol. 7: 341, 1870) considers the Japanese 
plant to be L. serratum Thunberg. Lycopodium lucidu- 
lum is characterized by the leaves being oblanceolate and 
arranged in irregularly alternate longer and shorter belts. 
In L. serratum, the leaves are linear-lanceolate, and are 
essentially uniform throughout. 


SUMMARY 


The foregoing account shows that the earlier lists of 
Asiatic plants made by Gray and alleged to be identical 
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with American plants are actually not conspecific but 
are distinct entities, though often of very close relation- 
ship. Some of the identifications were later revised by 
Gray himself, while others were reidentified by Maxi- 
mowicz and other authors. In some cases, these earlier 
binomials should be replaced by names of current usage 
according to modern rules of nomenclature. 

The floristic relationship between temperate eastern 
Asia and eastern North America, as will be developed 
further below, is primarily generic and not specific. To 
demonstrate this relationship by using obsolete cases 
of specific identities adopted by authors nearly a century 
ago tends to obscure the real nature of this relationship. 
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II. DISTRIBUTION OF GENERA PECULIAR 
TO THE TWO FLORAS 


The following is an account of the distribution of 
those genera that are identical and peculiar or supposedly 





peculiar to the temperate regions of eastern Asia and 


temperate eastern North America. Others that are of 
more general distribution but interesting for the relation- 
ship to these two floras are also briefly noted. 

The review concerns mainly the Angiosperms, which 
are the dominant floral elements of the two floras under 
consideration. Ranges of the genera and species here 
noted are derived from vatious sources in the literature, 
supplemented in many cases by examinations of herb- 
arium specimens. The works of Engler & Prantl (39), 
Engler (36), Dalla Torre & Harms (27), Rendle 
(149), Hutchinson (97), and Rehder (147-148) are 
consulted. For ranges of American plants, the works 
of Fernald (149), Britton & Brown (15), Sargent 
(154), Small (166, 167), Mohr (129), Standley (172), 
and many others of more local nature are used. For 
Asiatic plants, the works of Hooker (83), Lecomte 
(107), Siebold & Zuccarini (163, 164), Miquel (126), 
Maximowicz (121, 123, 124), Forbes & Hemsley (50), 
Diels (30, 31), Sargent (157), Handel-Mazzetti (68), 
Chung (24), Makino & Nemoto (120, 136), and’ others 
are used. Latest treatises on the distribution and 
classification of the various groups concerned are re- 
ferred to whenever available. 


A. PTERIDOPHYTES 


The patterns of distribution of most Pteridophytes 
are necessarily different from those of the seed plants, 
which have different means of reproduction and dis- 
persal. There are many endemic species among the 
ferns and fern-allies, but at the same time a large num- 
ber of the species are widespread in the north temperate 
regions, often extending over more than one continent. 
Among the many genera of ferns, very few if any indi- 
cate exclusively eastern Asiatic and eastern North 
American floristic affinities. 

The only genus possessing a range approaching that 
of the numerous genera of flowering plants with dis- 
junct ranges in eastern Asia and eastern North Amer- 
ica is Camptosorus. Camptosorus is a genus of two 
species only. Camptosorus rhizophyllus L. is widely 
distributed in eastern North America. Camptosorus 
sibiricus Rupr., the Asiatic species, extends from Si- 
beria in the north to southern China and Japan. The 
two species are both of very wide distribution as com- 
pared with species of the flowering plant genera men- 
tioned below, which mostly have narrow and restricted 
ranges. 

Osmunda is a small genus of the temperate and 
tropical regions, but it is notably absent from western 
North America. It includes several species that are 


distributed, all very widely, in eastern and southern 
Asia and eastern North America, like Osmunda cinna- 
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momea L. and O. claytoniana L., or also in Europe 
like O. regalis L. The plants of each species in various 
regions are somewhat different and are considered to 
represent distinct varieties. Such a distribution may 
be compared to that of Onoclea sensibilis L., the only 
species of its genus, which is very widely distributed 
in eastern North America and eastern Asia but which 
has apparently not yet differentiated sufficiently in 
these separate areas to be subspecifically divisible. 


B. GYMNOSPERMS 


The coniferous genera of eastern Asia are far richer 
in number than those of North America. Besides such 
widespread genera as Taxus, Abies, Picea, Larix, 
Pinus, Juniperus, and Cupressus, there occur in eastern 
Asia the endemic genera Ginkgo, Cephalotaxus, Crypto- 
meria, Sciadopitys, Thujopsis, Amentotaxus, Keteleeria, 
Metasequoia, Cunninghamia, Taiwania, Glyptostrobus, 
Foktenia, and Pseudolarix. In eastern North Amer- 
ica, the only endemic genus is Taxrodium. In western 
North America along the Pacific coast are the endemic 
genera Sequoia and Sequoiadendron. 

Floristic relationship between eastern Asia and North 
America, though not exclusively of the eastern part, 
is indicated to a certain extent by Torreya, Chamaecy- 
paris, and Taxus. Torreya includes some six closely 
related species, two of them in North America and four 
in Asia. The North American species are T. cali- 
fornica Torr., of California, and T. taxiflora Arn., of 
Florida. The eastern Asiatic species are also mostly 
widely distributed, 7. grandis Fort. in eastern China, 
T. fargesii Franch. in central and western China, T. 
jackii Chun in Chekiang, eastern China, and T. nucifera 
(L.) Sieb. & Zuce. in Japan. 

Chamaecyparis also contains some six species. They 
are found in eastern as well as western North America, 
and, in eastern Asia in Japan and Formosa only. 
Taxus has about ten species widely distributed from 
eastern to western North America, in Asia from Japan 
to China and the Himalayas, and in Europe. 

A very interesting case in geographical botany is 
the case of Taxodium versus Glyptostrobus. Here, as 
early noted by Henry (79), geographical and phylo- 
genetic relationships are argumented by factors in ecol- 
ogy. Taxodium has three species distributed in eastern 
North America and Mexico. Taxodium distichum 
(L.) Rich. and T. ascendens Brongn. are found in the 
southeastern United States, and 7. mucronatum Ten. 
in Mexico. They are water-loving plants, found in 
swamps and on banks of streams or in lakes and small 
rivers. Glyptostrobus is a monotypic genus in eastern 
Asia. It is very close to Taxodium in morphological 
characters, differing chiefly in its elongated, not peltate 
scales. The only species, G. pensilis (Staunt.) K. 
Koch, occurs in the southernmost provinces of China, 
Kwangtung and Fukien, also along banks of streams 
and ‘rivers. The close kinship of the two genera is 
clearly indicated. 
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1. SAURURACEAE 


The small family Saururaceae is confined to Asia 
and North America. It is a close relative of the 
Piperaceae, a large family widely distributed in the 
tropics of both hemispheres and with only a few extra- 
tropical members. The Saururaceae consist of only 
three or four genera each with one or two species. 
These are marshy or aquatic perennial herbs with root- 
stocks. The genus Houttuynia, with one species, H. 
cordata Thunb., is widely distributed in eastern Asia 
from temperate to tropical regions. Its counterpart 
in America, Anemopsis, also with a single species, A. 
californica (Nutt.) Hook., is found in temperate Pacific 
North America. Two varieties are recognized by 
Kelso (102). A third genus, Gymnotheca, is inter- 
mediate in characters between Houttuynia and Sauru- 
rus, the last being found in both eastern North Amer- 
ica and eastern Asia. Gymnotheca has a somewhat 
dubious status, being considered by some as synony- 
mous to Houttuynia and others to Saururus. Recently 
P’ei (142) has considered it as a valid and distinct 
genus and recognizes two species, both in China. 
Gymnotheca chinensis Decaisne is found to be a more 
or less rare plant in Kwangtung, Kweichow, Hupeh, 
and Szechuan; but G. involucrata P’ei is only found in 
Szechuan. 

A fourth genus of the family, Saururus, has a dis- 
continuous range in eastern North America and eastern 
Asia (map 1). There are two species, one in each 
region. The American species S. cernuus L., is 
widely distributed in temperate and subtropical re- 
gions in the eastern part of North America from Min- 
nesota to Ontario and Rhode Island in the north to 
Florida and Texas in the south. The Asiatic species, 
S. chinensis (Lour.) Baill. (Spathium chinense Lour., 
Saururus loureiri Decaisne), is also of wide distribution 
in the tropical and temperate regions of eastern Asia. 
It grows on the Asiatic mainland in China from 
Szechuan and Hupeh in the west to the coast in 
Kwangtung and Hainan in the south and Fukien and 
Chekiang in the east. It also occurs in the Philippine 
Islands (in Luzon), Formosa, the Liukiu Islands, and 
in Japan. 


2. SALICACEAE 


The family Salicaceae has but three genera, chiefly 
of the North Temperate Zone but extending into alpine 
and arctic regions. In temperate regions the plants 
are usually tall trees, but in arctic and alpine regions 
they are mere shrubs. A few species occur in the 
warmer regions of the world. 

The genus Populus has over forty species of trees 
in the temperate regions of the northern hemisphere 
in Europe, northern Africa, Asia, and North America, 
but it does not extend to the arctic zone. The species 
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are especially well developed in eastern Asia and 
eastern North America. 

Salix has over three hundred species widely dis- 
tributed in the colder and temperate regions of the 
northern hemisphere, with a few in the southern 
hemisphere. None is found in Australia. The classi- 
fication of the genus is difficult because of the polymor- 
phic nature of the species and the frequent hybrids. 
Species are difficult to determine also because of the 
separation of the sexes and the early appearance of the 
flowers before the leaves. In the north temperate 
regions, there are four main centers of distribution: 
(1) central Europe, (2) the Himalayan region, (3) 
the area around the Bering Sea, and (4) Pacific North 
America. 

Related closely to Salix is a monotypic genus Chos- 
enia. The only species, C. bracteosa (Trautv.) Nakai, 
is a tall tree found in Korea. 


3. JUGLANDACEAE 


There are seven genera with about fifty species in 
the family Juglandaceae. These are distributed in the 
warmer parts of the North Temperate Zone, with a few 
extending into the tropics. Of the seven genera, the 
genus Carya occurs exclusively and disjunctly in east- 
ern North America and eastern Asia. The genus 
Engelhardtia has a tropical discontinuous distribution 
in eastern Asia and central America. 

Carya is a genus of deciduous trees, with about 
twenty species. It is highly developed in eastern North 
America, where all but two species occur (map 2). 
These species are common and widely distributed in 
the eastern part of North America, from Maine and 
Ontario to Florida and Texas, and south to Mexico. 
There are two Asiatic species, of which C. cathayensis 
Sarg., has a very restricted distribution. It occurs in 
eastern China, in the mountains of western Chekiang 
and adjacent provinces. It grows at a relatively low 
altitude of about 130-400 meters at the foot of the 
mountains and in narrow moist valleys in rich soil. 
According to Sargent (154), among the different 
American species, the one that is most closely related 
to the Chinese species seems to be C. myristicaeformis 
Nutt., a tree in hillsides and low grounds in the coastal 
plain of South Carolina, Arkansas, Texas, and Mexico. 
Another species C. tonkinensis Lecomte (107), occurs 
in Tonkin, Indo-China. 

Engelhardtia is mainly an Asiatic genus, with about 
fifteen species in tropical and subtropical regions from 
eastern India to southern China and Malaysia. They 
are primarily trees of the monsoon forests. Two 
species are now known from Central America (172), 
these being rare trees also of wet forests. One, E. 
pterocarpa (Oerst.) Standley (Oreomunnea pterocarpa 
Oerst.), is known only from the Reventazon Valley, 
along the Atlantic coast of Costa Rica. Another, E. 
mexicana Standley, is known only from the original 
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collection from Chiapas, Mexico. Standley (172) is of 
the opinion that the differences between the Asiatic 
and American species, mainly in the fruit, are not of 
generic significance. He considers all Asiatic species 
as belonging to the section Pteribema and two American 
species as constituting the section Oreomunnea. 

Besides the genera mentioned above, Rhamphocarya, 
a newly described monotypic genus from Yunnan, is 
allied to Carya. Platycarya, also a monotypic genus, 
is found only in central and northern China and 
Japan. Pterocarya, with several species, occurs in 
western Asia and temperate eastern Asia, and Juglans 
is widely distributed in the temperate and subtropical 
regions of both hemispheres. Alfaroa, a monotypic 
genus, is known only from Costa Rica in Central 
America. The distribution of the family thus shows a 
strong relationship between the flora of eastern Asia 
and eastern North America, both in temperate and 
tropical regions, but with a more favorable develop- 
ment in the former area. Negal (131) has discussed 
the development and distribution of the various genera 
of the family and has produced two maps showing the 
distribution of both fossils and recent records. How- 
ever, he did not know of the occurrence of two species 
of Carya in Asia, the genera Alfaroa and Rhampho- 
carya, nor of a second species of Engelhardtia in 
Central America. 


4. BETULACEAE 


The family Betulaceae (191), with about six genera 
and over 150 species, is characteristic of the temperate 
and colder regions of the northern hemisphere. Most 
of the genera are widespread and, although most of 
them are very well represented in eastern Asia and 
eastern North America, none is of the disjunctive type 
for these two regions only. Betula, Alnus, Carpinus, 
Ostrya, and Corylus all extend from Europe through 
western to eastern Asia and in North America from 
the west to the east. Some of them have occasional 
species extending to the south, such as Alnus, extending 
in Asia to Bengal and in America from Mexico to Peru 
along the Andes, and Ostrya and Carpinus, extending 
to Central America. The genus Ostryopsis, with two 
species, is present only in China, one species occurring 
in northern and western China and the other in the 
southwest. 


5. FAGACEAE 


The family Fagaceae has six genera with over eight 
hundred species in the temperate regions of both the 
northern and southern hemispheres. Nothofagus is 
the only genus of the southern hemisphere; the others 
are all in the north. Fagus, Castanea, and Quercus 


are found from Europe through western to eastern Asia 
to North America, the last-mentioned also extending 
to high mountains in the tropics of both the New and 
Old Worlds. 


Two genera, Castanopsis and Litho- 
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carpus, mainly of southern and eastern Asia, have one 
species each found in the western part of North Amer- 
ica. 

Castanopsis has about fifty species of evergreen trees 
and shrubs widely distributed in southern and eastern 
Asia, with one species, C. chrysophylla (Hook.) DC. 
(Castanea chrysophylla Hook.), in western North 
America from Oregon to California and Nevada (22). 
Lithocarpus (including Pasania) has over 150 species 
of evergreen trees in southern and eastern Asia and 
extends into Malaysia; one species, L. densiflorus 
Rehder, occurs in western North America from south- 
ern Oregon to California. 

The genus Fagus has about ten species occurring 
disjunctly in three different areas in the northern 
temperate regions, in Europe and western Asia, in 
eastern Asia, and in eastern North America. Most of 
the species are found in eastern Asia, in western to 
central China and Japan. One species, F. sylvatica L., 
occurs from central to southern Europe. Another, F. 
orientalis Lipsky, occurs in Asia Minor, the Caucasus, 
and northern Persia. In the New World, there is only 
one species, F. grandifolia Ehrh. (F. americana Sweet), 
found in the eastern part of North America from New 
Brunswick and Ontario south to Florida and Texas. 


6. ULMACEAE 


There are about fifteen genera and over two hun- 
dred species in the family Ulmaceae, which is widely 
distributed throughout the tropical and extra-tropical 
parts of the world except the polar regions (6). 
Ulmus, with about twenty species, occurs in the tem- 
perate regions of the northern hemisphere from central 
Europe and northern Africa through western to eastern 
Asia, and in North America it extends south to 
Mexico but is absent west of the Rocky Mountains. 

The genus Celtis has over ninety species in temperate 
and tropical regions, especially in the northern hemi- 
sphere. The genus Trema has over fifty species in 
the tropics of both the Old and the New Worlds. The 
other genera of the family are either monotypic or 
small and of scattered and local distribution. 


7. SANTALACEAE 


The Santalaceae (109) contain about twenty-seven 
genera with over three hundred species, being widely 
distributed in the tropical and temperate regions. Its 
species are parasitic or independent green herbs, shrubs, 
or sometimes small trees, some of which are _ root- 
parasites while others live on the branches of trees. 
Two of the genera, Buckleya and Pyrularia, have dis- 
continuous ranges in eastern North America and east- 
ern Asia. 

The genus Buckleya is composed of deciduous 
shrubs. One species occurs in eastern North America 
and three species in eastern Asia. The American 
species, B. distichophylla Torr., a shrub parasitic on 
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the roots of Tsuga, occurs usually along river banks 
from Virginia to Tennessee. Among the Asiatic spe- 
cies, B. lanceolata (Sieb. & Zucc.) Miquel occurs in 
Japan, B. henryi Diels in central China in eastern 
Szechuan, western Hupeh, and southern Shensi, and 
B. graebneriana Diels also in central China but in 
southern Shensi only. Pilger (39) treats the genus 
as of two sections, the section Eubuckleya containing 
only the American species and the section Quadriala 
the three Asiatic species (map 3). 

The genus Pyrularia contains three species, one in 
America and two in Asia. The American species, P. 
pubera Michx., is a shrub parasitic on the roots of 
Tsuga in woods along river banks from the Appalachian 
Plateau, to the Blue Ridge from Pennsylvania to Ala- 
bama and Georgia. Of the Asiatic species, P. edulis 
A. DC. occurs in the central and eastern tropical 
Himalayas and P. moschifera A. DC. in Java (map 4). 


8. ARISTOLOCHIACEAE 


The Aristolochiaceae are primarily of the tropical 
and subtropical regions. Aristolochia is a large genus 
of over two hundred species of herbs or shrubs, often 
scandent or twining, in tropical and temperate regions 
of both hemispheres. In North America it extends 
from the west to the east coast. Although the genus 
is highly developed in eastern Asia and eastern North 
America, it is by no means confined to these two re- 
gions. The genus Asarum (including He-xastylis) 
has over twenty-five species in Europe, temperate 
Asia and North America. 


9. POLYGONACEAE 


In the Polygonaceae, the large genus Polygonum 
has been variously divided. These segregates, treated 
as sections, subgenera, or genera by different authors, 
have often been based on vegetative characters which 
vary greatly in this assemblage. One generally ac- 
cepted generic segregate is Tovara, which has constant 
differences in the inflorescence and floral structures as 
well as in the vegetative organs. The genus is gen- 
erally considered as monotypic, and the single species, 
T. virginiana (L.) Rafin., is ‘interpreted by Steward 
(175) as occurring disjunctly in eastern Asia (in the 
Philippine Islands, Burma, China, and Japan) and 
eastern North America. The Asiatic plants are re- 
garded by him as representing three different varieties, 
as he thinks that “sufficient grounds have been found 
for separation of the American plant from those of 
Asia.” These varieties were in most cases originally 
described as distinct species in Polygonum. The dis- 


‘tribution of the Asiatic plants are as follows: 


Tovara virginiana var. filiformis (Thunb.) Steward 
(Polygonum filiforme Thunb.)—China, Japan. 
Tovara virginiana var. kachina Nieuwland—N. Burma, 


S. W. China. 
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Tovara virginiana var. apoensis (Elmer) Steward 
(Polygonum apoense Elmer)—Philippine Islands. 


The plant in North America is found in the eastern 
part of the continent, from southwestern Quebec and 
western New Hampshire to southern Ontario and 
Minnesota, and southward to Florida, Alabama, Mis- 
sissippi, Louisiana, and eastern Texas. A _ variety 
glaberrima Fernald is found in the coastal states from 
Virginia to Florida (map 5). 

The Asiatic plants, it seems to the present writer, 
are distinct from the American plants and are suf- 
ficiently differentiated to be treated as distinct species. 
Tovara virginiana var. filiformis is also called Tovara 
filiformis (Thunb.) Nakai. A few additional entities 
in Japan have been proposed, but these appear to be 
the same as the widespread Tovara filiformis. The 
Philippines plant, 7. virginiana apoensis appears to 
be a well marked species, T. apoensis (Elmer) Li, dis- 
tinct from T. filiformis. (See Li, H. L. The genus 
Tovara (Polygonaceae), Rhodora 54: 19-25, 1952.) 


10. NYMPHAEACEAE 


The Nymphaeaceae, a cosmopolitan family of aquatic 
plants, contain eight genera and about sixty-five species. 
There is no genus of the family of the strictly eastern 
North American-eastern Asiatic distribution. The 
nearest to this range is Nelumbo, where one species 
is found in America and one widely distributed in the 
warmer parts of the Old World. 

Neluimbo lutea (Willd.) Pers., the North American 
species, grows in ponds, lakes, and low streams in 
eastern North America in the coastal plain and isolated 
localities in other areas from Florida to Texas, Ne- 
braska, Minnesota, Ontario, and Massachusetts, and 
southward to Colombia. In the Old World, Nelumbo 
nucifera Gaertn., the sacred lotus of the Hindus, is 
widely distributed in the warmer parts of Asia and 
northeastern Australia. It is extensively cultivated 
and divisible into many for:ns. 

Brasenia, with its only species, B. schreberi Gmel. 
(B. purpurea Casp., B. peltata Pursh), originally con- 
sidered by Gray and others as a species peculiar to 
eastern North America and eastern Asia, has a very 
extensive range in the warmer parts of the earth. It 
is almost cosmopolitan outside Europe, being found in 
North America, Asia, Africa, and Australia. 


11. RANUNCULACEAE 


Although many genera of the large family Ranuncu- 
laceae are widely distributed in the North Temperate 
Zone, only one, Trautvetteria, is limited to North Amer- 
ica and eastern Asia. It is a genus of perennial herbs, 
considered by many authors as monotypic, but actually 
three species can be differentiated. In North Amer- 
ica the genus is widely distributed from western 
Florida to Pennsylvania and Maryland, and across 
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the continent to British Columbia, Oregon, and Cali- 
fornia on the Pacific coast to the Aleutians. The 
eastern species is T. carolinensis (Walt.) Vail (T. 
palmata Fisch. & Meyer), found in the woods and 
along shaded stream-banks. The western species is 
T. grandis Nutt. In Asia, T. japonica Sieb. & Zucc. 
occurs in eastern Siberia, Manchuria, and Japan. The 
genus is therefore not characteristic of the eastern 
North American-eastern Asian discontinuous range, 
but it is more or less continuous in distribution from 
eastern to western North America and to adjacent 
regions in eastern Asia. 

Among the other ranunculaceous genera, Hydrastis 
and the closely related Glaucidium are of special in- 
terest in their phylogenetic as well as distributional 
characters (map 6). Hydrastis, a genus of perennial 
herbs, is probably monotypic. Its species, H. canaden- 
sis L., grows in rich woods and shaded banks in 
eastern North America north of the coastal plain from 
Georgia to Kansas, Minnesota, and Vermont. A sec- 
ond species, H. jazoensis Sieb. ex Miquel (Ann. Mus. 
Bot. Lugd. Bat. 3: 205, 1867), described from plants 
found in Hokkaido (Yezo) of northern Japan, is of 
doubtful status. Huth (98) is of the opinion that this 
is a species of Glaucidium. 

Glaucidium is a genus of two species, found only 
in Japan. The first species, G. palmatum Sieb. & 
Zucc., occurs in Hokkaido and northern Honshu, and 
the second, G. paradoxum Makino, in Hokkaido only. 
Morphologically it is a close relative of Hydrastis, and 
Kumazawa (103) has emphasized that the two genera 
occupy in eastern North America the same latitude 
(40°) as they do in Japan. 

These two genera are closcly related phylogenetically 
to Podophyllum and Diphylleia of the Berberidaceae 
(see Huth (98) and Kumazawa (103, 104)). The 
relationship is so close that the two are sometimes 
placed in the latter family. After a detailed morpho- 
logical study, Kumazawa (104) agrees with Himmel- 
bauer (80) in placing the former two genera in the 
Glaucidioideae and the latter two in the Podophylloideae. 
Himmelbauer put both groups in the Berberidaceae 
but Kumazawa thinks that they should constitute a 
distinct family, Podophyllaceae, which Eichler pro- 
posed for the latter only. These plants have scattered 
vascular bundles which together with characters in the 
cotyledons and the flowers, suggest phylogenetic re- 
lationships with the monocotyledons. Some phylo- 
genists, like Hallier, even incline to find here the origin 
of the angiosperms as a whole, including both the 
monocotyledons and the dicotyledons, which appear as 
distinct lines of descent. 

Related to these genera and usually found in as- 
sociation with them are others like Actaea, Cimicifuga, 
etc. They also are of more or less anomalous position 
in the dicotyledons because of their irregularly ar- 
ranged vascular bundles. They are rather widely 
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distributed in the northern hemispheres in Europe, 
Asia, and North America, especially in the latter. A 
related monotypic genus, Xanthorrhiza, is endemic to 
North America, and another, Anemonopsis, is endemic 


to Japan (98). 
12. LARDIZABALACEAE 


The family Lardizabalaceae has nique range of 
distribution, being found in eastern .a to the Hima- 
layas (78) and in temperate Sou. ssmerica in Chile. 
There are seven genera, with about twenty species, in 
the family. The species are twining woody plants, 
with the exception of Decaisnea, which is a genus of 
upright tree-like shrubs. Decaisnea has two species 
in the Himalayas and western China; Holboellia has 
five species in the Himalayas and western to central 
China; Stauntonia, closely related to Holboellia, has 
two species in China, Korea, and Japan; Akebia has 
two species in China, from western to central regions, 
and in Japan and Korea; and Sinofranchetia has one 
species, in central and western China. In South 
America, the genera Boquila, with one or two species, 
and Lardizabala, with two species, occur only in Chile. 

A closely related monotypic genus, Sargentodoxa, a 
twining shrub, grows in eastern and central China and 
is now considered to represent a distinct family, the 
Sargentodoxaceae. 


13. BERBERIDACEAE 


The genera Berberis and Mahonia are ligneous plants 
widely distributed in the temperate regions of the world, 
the former being especially developed in eastern Asia 
and in South America. They are closely related and 
constitute the Berberidaceae proper. Usually included 
in the Berberidaceae are several more or less closely 
related genera of herbaceous habit, well known for 
their discontinuous distribution in North America and 
eastern Asia. These genera are Podophyllum, Jeffer- 
sonia, Diphylleia, Caulophyllum, and Achlys. They 
are all perennial herbs, with rootstocks, usually found 
in rich woods. In North America, most of them are 
found in the east, with one in the west. 

The genus Podophyllum has several species in eastern 
Asia but only one in North America, in the east (map 
7). The American species, P. peltatum L., grows in 
rich woods and is widely distributed from Florida to 
Texas, Minnesota, and north to Quebec. There are a 
number of species in Asia, ranging from the eastern 
Himalayas to China, Formosa, and Japan. Over fif- 
teen species have been described, but the genus is in 
need of revision and probably only three or four species 
are actually represented. Woodson (192), for instance, 
has already reduced a number of these names to P. 
pleianthum Hance, which he makes into a distinct genus, 
Dysosma, with D. pleiantha (Hance) Woodson. The 
distinct characters seem to justify such a generic segre- 
gation, and the genus Dysosma may include other 
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species now placed in Podophyllum. Kumazawa (101) 
made detailed morphological study of the genus Podo- 
phyllum and related ones and considers, after examin- 
ing both preserved specimens and ‘living material, that 
some of the characters used by Woodson are not re- 
liable, while others may be good for generic distinction. 
The common species in Asia, P. emodi Wall., distributed 
from the eastern Himalayas to southwestern China, is 
much closer to the American P. peltatum than to 
Dysosma pleiantha (Hance) Woodson, of southern 
China and Formosa. 

The genus Jeffersonia has two species, one in America 
and one in Asia (map 8). The American species, J. 
diphylleia (L.) Pers., occurs in the eastern part of the 
continent in regions north of the coastal plain from 
Wisconsin, Ontario, and New York to Maryland and 
Alabama. The Asiatic species, J. dubia (Maxim.) 
Benth. & Hook. (J. manchuriensis Hance), occurs in 
southeastern Manchuria and adjacent parts of Korea 
and eastern Siberia. It was originally described by 
Maximowicz as representing the genus Plagiorhema. 
Hutchinson (93) is of the opinion that the Asiatic 
plant should be maintained as a distinct genus of its 
own, though closely related to the American Jeffer- 
sonia, 

The genus Diphylleia has three species (115). Di- 
phylleia cymosa Michx. occurs in eastern North Amer- 
ica in the Blue Ridge from Georgia to Virginia. Dji- 
phylleia grayt Fr. Schmidt occurs in the alpine regions 
of central Japan to Sakhalin. The central and western 
Chinese plant, formerly considered’ by many to be 
identical with the American D. cymosa, is a distinct 
species, D. sinensis Li, different from both the Amer- 
ican and the Japanese species (map 9). 

The genus Caulophyllum consists of two species, one 
in America and one in Asia (map 10). The American 
species, C. thalictroides (L.) Michx., occurs in the 
eastern part of the continent from South Carolina to 
Nebraska, Minnesota, and New Brunswick. The Asi- 
atic species, C. robustum Maxim., occurs from northern 
Yunnan, Szechuan, and Hupeh to Manchuria and 
Sakhalin. Hutchinson (92) considers that the dis- 
tinctions between the two are slight and that they 
should be treated as belonging to a single species, with 
distinctions due to slightly different ecological condi- 
tions. The Asiatic species has also been treated as a 
variety, C. thalictroides var. robustum Regel. But the 
distinctions appear to the present writer constant 
enough for specific recognition. The genus is of spe- 
cial interest because the ovules have the tendency to be 
exposed in the ovaries, a character which prompts 
Hutchinson to call the plant a “gymnospermous di- 
cotyledon.” 

The genus Achlys has two species, one in North 
America along the west coast and the other in Japan 
(180). The American species, A. triphylla (Smith) 
DC. (Leontice triphylla Smith), grows in deep conif- 
erous forests along the Pacific from British Columbia 
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southward through Washington and Oregon to north- 
ern California. The Japanese species was first de- 
scribed by Maximowicz as A. japonica Maxim. Ito 
treats it as a variety of the American species, A. tri- 
phylla var. japonica (Maxim.) Ito. But Takeda (180) 
maintains it as a distinct species. He considers the 
genus as a very reduced type of the Berberidaceae and 
is more closely related to the Epimedeae. 

The different genera mentioned above, including 
Glaucidium and Hydrastis, have a more or less similar 
habit and habitat. They are mostly very small genera 
with only a few species and with very limited ranges. 
The plants are geophilous herbs, with well developed 
rootstocks and a few large palmately lobed leaves. They 
have usually irregularly scattered vascular bundles (ex- 
cept in Glaucidium, where the bundles are arranged in 
nearly two circles). Most of the plants grow on moun- 
tain slopes as undergrowth in deciduous forests. The 
species are usually associated with each other in their 
natural environment. In North America, the genera 
Hydrastis, Podophyllum, Diphylleia, Jeffersonia, and 
Caulophyllum usually occur in association with each 
other, and also with other related genera like Actaea, 
Cimicifuga, etc. In Japan, Glaucidium, Diphylleia, 
Trautvetteria, Cimicifuga, etc., also occur together. 

Some authors, such as Holm (82), Tischler, (181), 
and Kumazawa (103, 104), consider these genera as 
morphologically and biologically somewhat abnormal. 


14. MENISPERMACEAE 


The family Menispermaceae (32) are woody or suf- 
fruticose plants, mostly twining. The family has about 
seventy genera and five hundred species, largely trop- 
ical, with a few of the genera entering into the North 
Temperate Zone in North America, the eastern Medi- 
terranean region, and eastern Asia, and also into the 
South Temperate Zone. One of the genera, Menisper- 
mum, supposed to be one of the most primitive of the 
family, is limited in its range to eastern North America 
and eastern Asia. 

Menispermum has two species, one in America and 
one in Asia, all twining suffruticose plants (map 11). 
The common American species, M. canadense L., grows 
in woods and thickets in usually low, moist situations 
in eastern North America from Georgia to Oklahoma, 
Manitoba, and Quebec. A Mexican plant described as 
M. mexicanum Rose is generally considered the same 
as M. canadense L. (172). The Asiatic species, M. 
dauricum DC., is common and widely distributed in 
eastern Asia from central to northern China, Manchuria, 
and eastern Siberia to Japan (155). 


15. MAGNOLIACEAE 


The family Magnoliaceae includes the genus Lirio- 
dendron, which, being somewhat different from the 
other genera, has been isolated as forming the tribe 
Liriodendreae (28, 97), and the true Magnolieae. In 
the last group, the latest treatment by Dandy (28) rec- 
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ognizes nine genera. Their geographical distribution 
may be summarized as follows: 


Talauma About forty species. Tropical and _ sub- 
tropical Asia ( India, Malaysia, Burma, and southern 
China to Japan) and tropical America. 

Manglietia About five species. Tropical Asia (India, 
Sumatra, and Java to southern China). 

Magnolia About forty species. Eastern Asia and the 
Himalayas and eastern North America to Central 
America. 

Alcimandra Monotypic. Tropical eastern Asia (east- 
ern India, Upper Burma, Tonkin). 

Aromadendron Two species. Tropical Asia (Java). 

Pachylarnax Monotypic. Tropical Asia (Penang, 
Annam). 

Elmerrillia Five species. Tropical Asia (New Gui- 
nea, Celebes, the Philippines). 

Michelia About sixteen species. Tropical to subtrop- 
ical Asia (southern India to the Himalayas, southern 
China, Malay, and Java). 

Kmeria Two species.’ Tropical and subtropical east- 
ern Asia (Cambodia; Kwangsi). 


With the exception of Liriodendron and Magnolia, 
all of the genera occur in tropical Asia, Talawma being 
found also in the tropical regions of America. 

Liriodendron has two species, one in eastern Asia and 
one in eastern North America. The American species, 
L. tulipifera L., is a tall tree of fairly wide distribution. 
It grows in rich or damp woods, from Massachusetts 
to Ontario, Michigan, Arkansas, and northern Florida. 
The Asiatic species, L. chinense (Hemsley) Sargent, 
is a smaller tree and of} very limited distribution. It 
is found only in central China, in western Hupeh and the 
Lushan: Mountains in horthern Kiangsi, along the 
Yangtze valley. It grows also in moist woodlands, 
generally at altitudes of from 1,000 to 1,500 meters 
(map 12). 

The botanical history of the Chinese species of Lirio- 
dendron is interesting (186). It was yet unknown at 
the time when Asa Gray made his studies on the floristic 
relationship between eastern Asia and eastern North 
America. In fact, the flora of central and western 
China was scarcely known at that time and Gray’s illus- 
trations were largely drawn from Japanese plants. In 
1873 Dr. George Shearer, a British medical missionary 
stationed at Hankow, collected several hundred plants 
around Kiukiang in northern Kiangsi. This collection 
was studied by S. Moore, who published a paper in 
1875 (130) on the flowering plants and described many 
as new. Among them he discovered a species of Lirio- 
dendron, but the specimen bore leaves only. He noticed 
that it differed somewhat from the American species and 
listed it as “Liriodendron spec-nov.?” The discovery 
of a hitherto considered monotypic and endemic tree 
in a remote part of the world was so astonishing that 
many believed it to be probably introduced into China 
from America. In 1886 (50) Hemsley doubtfully de- 
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scribed it as a variety of the American species: Lirio- 
dendron tulipifera L. var. ? chinense Hemsley. This 
same entity was subsequently collected by Charles 
Maries, of Veitch & Sons of London, at the same locality. 
The first complete material was sent by Dr. A. Henry 
to Kew. It was not until 1903 that it was given full 
specific status by Sargent (in Sargent, Trees & Shrubs 
1: 103, 1903). 

Magnolia is the largest genus of the family Magnolia- 
ceae, sensu stricto, and it is essentially temperate, with 
extensions southward (map 13). Some of the species 
have a more northerly range than any others in the 
family. There are upward of forty species, of which 
some eight are in North America, the rest being Asiatic 
(52). The American species are mostly found in the 
southeastern United States, with a few species ex- 
tending to Mexico, Guatemala, Cuba, and Puerto Rico. 
In Asia the range of the genus extends from the Hima- 
layas to central China, Japan, and southward to Malaya 
and Indo-China. The northernmost extension is to 
Quelpart Island off the Korean coast. The great ma- 
jority of the species are found in the Himalayan region 
and western China. They become gradually fewer to- 
ward the south, where the species of the related genus 
Manglietia become more numerous (29). 

With the exception of Liriodendron, all the genera 
are found in tropical Asia. Of them, only Magnolia 
extends northward to temperate regions, and only 
Magnolia and Talauma occur also in tropical America. 
In the tropics the plants are all found at relatively high 
elevations in the mountains, and the distribution of 
most of the species is in general closely related with the 
distribution of mountain ranges. The species are 
nearly all restricted in distribution, many being highly 
endemic. 


16. WINTERACEAE 


The Winteraceae were formerly considered as in- 
cluding J/licium. As now defined (168), the family 
contains six known genera and eighty-eight species and 
is primarily of the southern hemisphere, particularly 
around both sides of the Pacific. The six genera are 
Drimys, Bubbia, Belliolum, Pseudowintera, Exosper- 
mum, and Zygogynum. 


17. ILLICIACEAE 


The genus Jilicium, once included in the Winteraceae, 
has recently been treated as a separate family by A. C. 
Smith (171). The only genus, Jilicium, with about 
forty-two species of evergreen aromatic small trees or 
shrubs, has a discontinuous distribution in eastern Asia 
and North America (95, 171) (map 14). There are 
no less than thirty-seven species in Asia, and these are 
found in tropical, subtropical, and warm temperate 
regions from Assam to Japan and southward. to Borneo 
and Sumatra. In North America, the genus occurs 
only in the southeastern part of the continent and ad- 
jacent islands. Here are five known species: J/licium 
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parviflorum Michx. in eastern Florida, /. floridanum 
Ellis from western Florida to eastern Louisiana and 
northern Alabama, /. mexicanum A. C. Sm. in Vera 
Cruz, Mexico, J. ekmant A. C. Sm. in Haiti, and J. 
cubense A. C. Sm. in Cuba. 


18. SCHISANDRACEAE 


The Schisandraceae probably share an ancestry with 
the Magnoliaceae or allied families, but they represent 
a reduced type, as evidenced by the climbing habit and 
separation of the sexes. The distribution is very simi- 
lar to that of the Magnoliaceae, in tropical, subtropical, 
and temperate eastern Asia, and in eastern North 
America. 

The family, recently revised by A. C. Smith (171), 
consists of two genera, Schisandra, which is of tem- 
perate and subtropical Asia and eastern North America, 
and Kadsura, which is of tropical and temperate eastern 
Asia only. 

Schisandra is a genus of about twenty-five species 
of deciduous or evergreen, more or less aromatic, woody 
vines, of which only one is American, the rest being 
all found in Asia (map 15). The American species, 
S. glabra (Brickell) Rehder (S. coccinea Michx.), oc- 
curs in rich woods in the coastal plain and Mississippi 
embayment from southern South Carolina, Georgia, and 
northern Florida westward to Tennessee, Arkansas, 
and Louisiana. The Asiatic species are widely dis- 
tributed from the northeastern part of the continent, 
Korea, and Japan, to central and western China and 
the Himalayas, and southward to the Malay Peninsula, 
Sumatra, and Java. 

In this connection mention may be made of several 
other genera of ranalian affinity, as their pattern of 
distribution is closely associated with the range of these 
disjunct genera of eastern Asia and eastern North 
America. The woody members of the Ranales form a 
group of profound interest, for their apparently primitive 
anatomical and floral characters. The distribution of 
these plants also indicates great antiquity. Many of 
the genera occur in isolated or widely disjunct areas. 
Besides the families Menispermaceae, Magnoliaceae, 
Illiciaceae, and Schisandraceae mentioned above, there 
are other small families of very limited distribution. 
Outside of our ranges are the unigeneric families Hi- 
mantandraceae (found in eastern Australia, New Gui- 
nea, and the Moluccas), Austrobaileyaceae (in Queens- 
land), and Degeneriaceae (in the Fiji Islands). 

Four monotypic or small genera of woody plants of 
this alliance, all of great phylogenetic and taxonomic 
importance, are found in eastern Asia, especially from 
western to central China and Japan. They are Tro- 
chodendron, Euptelea, Cercidiphyllum, and Tetracen- 
tron. These genera have been variously treated taxo- 


3 Eucommia, with a single species, E. ulmoides Oliver of 
central China, the monotype of the family Eucommiaceae, was 
formerly considered as of this same alliance. Recent anatomical 
(Tippo, O., The comparative anatomy of the secondary xylem 
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nomically because of their anomalous nature. Formerly 
they were considered as belonging to the Magnoliaceae 
or other families. Recent anatomical and morphologi- 
cal studies (133, 134, 135, 169, 170) have shown that 
these genera are best considered as representing dis- 
tinct families of ranalian affinities, but they are not 
close to the Magnoliaceae. That these groups are 
ancient and have survived as relics is unquestionable. 
Their range of distribution, with a concentration from 
western to central China to Japan, in an area where 
the largest number of the temperate disjunct genera of 
eastern Asia-eastern North America are found, is 
especially notable. The distribution of these genera 
is as follows: 


Trochodendron. Monotypic. 
T. aralioides Sieb. & Zucc. Japan, Liukiu, Formosa. 
Euptelea. Two species. 
E. polyandra Sieb. & Zucc. Japan. 
E. pleiosperma Hook. f. & Thoms. Central and 
western China to Assam. 
Cercidiphyllum. Monotypic. 
C. japonicum Sieb. & Zucc. Japan. 
C. japonicum var. sinense Rehder & Wilson. Cen- 
tral & western China. 
Tetracentron. Monotypic. 
T. sinense Oliver. Central & western China, north- 
ern Burma. 


19. CALYCANTHACEAE 


This small family, with only two genera, is con- 
fined to eastern Asia and North America, with one 
genus in each region. Its members are aromatic de- 
ciduous or rarely evergreen shrubs, and the two genera 
are closely related. The American genus, Calycanthus, 
contains five species of deciduous shrubs, four of them 
occurring in the eastern United States and one in 
California. Calycanthus floridus L. grows in rich 
woods and on stream-banks, in the coastal plain and 
Piedmont, from Florida to Mississippi and Virginia. 
Calycanthus mohrii Small, a closely related species, 
occurs in the Appalachian Plateau, in Georgia, Ala- 
bama, and Tennessee. Calycanthus fertilis Walt. (C. 
glaucus Willd.) grows in woods and on banks in the 
Blue Ridge and the Appalachian areas from Georgia 
to Alabama, Kentucky, and Virginia. Calycanthus 
nanus (Loisel.) Small (C. laevigatus Willd.) occurs 
in woodlands and on banks in the Appalachian Plateau 
and adjacent areas from Georgia to Louisiana and 
Pennsylvania. The only species in the western United 
States is C. occidentalis Hook. & Arn., fourd in Cali- 
fornia. 
and the phylogeny of the Eucommiaceae, Amer. Jour. Bot. 27: 
832-838, 1940) and taxonomic (Varossieau, W. W., On the 
taxonomic position of Eucommia ulmoides Oliv. [Eucom- 
miaceae], Blumea 5: 81-92, 1942) studies have shown that 
the genus should be considered as representing a distinct family 
in the order Urticales. 
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The Asiatic genus, Chimonanthus (Meratia) is 
found in western to central China, mainly along the 
Yangtze Valley. Chimonanthus praecox (L.) Link. 
(C. fragrans Lindl.) occurs on cliffs in mountain- 
gorges in Szechuan, western Hupeh, southern Shensi, 
northern Kiangsi, etc., and is widely cultivated in 
other parts of China as well as in Japan. It is a 
deciduous shrub. Chimonanthus nitens Oliver, an 
evergreen shrub, is known only from central China, in 
western Hupeh. A third species, lately described, 
C. yunnanensis W. W. Sm., is recorded only from the 
original collection at Sungkwei valley in northwestern 
Yunnan. It is closely related to C. praecox and may 
prove to be of the same species. 


20. LAURACEAE 


The family Lauraceae, with about fifty genera and 
over 1,500 species, is of deciduous or mostly ever- 
green trees or shrubs, chiefly found in the tropical 
and subtropical regions of both hemispheres with some 
extending to temperate regions. Two of the genera, 
Sassafras and Lindera, show discontinuous ranges in 
eastern Asia and eastern North America, where they 
occur more or less in the warmer parts. 

The genus Sassafras consists of three species of 
deciduous trees, one American and two Asiatic (map 
16). The American species, S. albidum (Nutt.) Nees, 
is a common tree found in woods, fields, and on road- 
sides, widely distributed in the eastern part of the 
United States from northern Florida to Texas, Iowa, 
and Massachusetts. Sassafras tzumu Hemsley (77) 
(Pseudosassafras tzumu Lecomte) occurs in western 
to central and eastern China, in eastern Szechuan, 
Kweichow, Hunan, western Hupeh, northern Kiangsi, 
and northern Chekiang. Sassafras randaiense (Hay- 
ata) Rehder (Lindera randaiensis Hayata) occurs on 
high mountains in Formosa. Sassafras tzumu_ has 
been made the basis of a distinct genus, Pseudosassa- 
fras, by Lecomte (108), followed by Liou (117) and 
Kamikoti (100). It is maintained as congeneric with 
Sassafras by Rehder (146) and others, and, in view 
of the very close similarities, this is probably the bet- 
ter arrangement. 

The genus Lindera (Benzoin) contains over sixty 
species of deciduous or evergreen trees and shrubs. 
The species are mainly Asiatic, only two of them oc- 
curring in North America (map 17). In Asia they are 
found to be widely distributed in temperate and sub- 
tropical regions in eastern and southern parts of the 
continent from Japan, Korea, and China to India, and 
Malaysia. In North America two species occur in 
the eastern part of the continent. Lindera benzoin 
(L.) Blume (L. aestivalis Nees, Benzoin aestivale 
Nees, B. odoriferum Nees) is a shrub of wet woods, 
swamps, and stream-banks, widely distributed from 
Maine and Ontario to Florida, Louisiana, and Kansas. 
Lindera melissaefolia (Walt.) Blume (Benzoin melis- 
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saefolium [Walt.] Nees) is limited to the south. It 
is a shrub found in swamps and on pond-margins, 
mainly in the coastal plain and adjacent areas from 
North Carolina to Florida, Louisiana, Missouri, and 
Illinois. 


21. PAPAVERACEAE 


Of the predominently herbaceous family Papavera- 
ceae (42, 43, 96), a single genus, Stylophorum, occurs 
discontinuously in Asia and in eastern North America 
(map 18). This genus has about three species of 
perennial herbs. One of them, S. diphyllum (Michx.) 
Nutt., is American. It grows in woods, often in 
calcareous soil, in the eastern United States from 
Missouri to Tennessee and western Pennsylvania. 
The Asiatic species occur from central to western 
China. Stylophorum lasiocarpum (Oliver) Fedde 
occurs in western Hupeh and eastern Szechuan, while 
S. sutchuense (Franch.) Fedde occurs in western China, 
in eastern Szechuan and southern Shensi. 

In Asia there are also several other genera closely 
related to Stylophorum: Comecon, monotypic, in cen- 
tral China, Hylomecon, also monotypic, from central 
China to Manchuria and Japan, and Dicranostigma, 
with three species, one in northwestern Himalaya and 
two in western China. In the related family Fumari- 
aceae the large genus Dicentra occurs in central, north- 
ern, and eastern Asia, and in northern North America. 
It is primarily a cold temperate genus of fairly wide 
distribution. It is highly developed in western North 
America and does not belong to the group of genera 
with discontinuous distribution in eastern North Amer- 
ica and eastern Asia. 

Two most interesting allied genera, Bocconia and 
Macleaya, occur, one in central and northwestern 
South America, and the other in central and western 
China and Japan. The two genera resemble each 
other in certain respects and constitute the tribe Boc- 
conieae ; they have even been regarded as representing 
one genus. However, the species of Macleaya are 
annual, with palmately nerved leaves, and those of 
Bocconia perennial and sometimes arborescent, with 
pinnately divided or nerved leaves. The two groups 
also differ in other respects, and it is highly probable 
that they have arisen quite independently of one 


another (94, 96). 


22. CRASSULACEAE 


In the Crassulaceae, the genus Penthorum is the 
only one that is found discontinuously in eastern Asia 
and eastern North America. It is treated by some 
authors as representing a distinct family, Penthoraceae. 
Berger and Engler (39) consider the genus as be- 
longing, not to the Crassulaceae, but to the Saxifra- 
gaceae. Engler makes it the only representative of a 
subfamily, Penthoroideae, accounting it the most primi- 
tive member of the family. 





— 
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Penthorum consists of two or three species, one in 
America and the other or others in Asia (map 19). 
They are perennial herbs with root-stocks. The Amer- 
ican species, P. sedoides L., grows in meadows, 
swamps, and on low ground, in eastern North America 
from Florida to Texas, Minnesota, and New Bruns- 
wick. The Asiatic species, P. chinense Pursh (P. in- 
termedium Turcz.), occurs in central Japan, and in 
China from Kwangtung and western Hupeh north 
to Hopei, Jehol, and southern Manchuria. It has also 
been treated as a variety of the American species. A 
third species, P. humile Regel & Maack, known only 
from the original collection in southern Manchuria, 
may be identical with P. chinense. Maximowicz (in 
Mél. Biol. 11: 776, 1883) suspects that it was originally 
based on an abnormal specimen. Penthorum is also 
recorded by Gagnepain (in Lecomte, Fl. Gén. indo- 
Chine 2: 694, 1920) from Indo-China (Tonkin, Laos) 
where it was called P. sedoides L. (=P. chinense 
Pursh). 


23. SAXIFRAGACEAE 


The Saxifragaceae are predominently plants of the 
northern hemisphere, being particularly abundant in 
the temperate and colder regions. A number of the 
genera have discontinuous distribution in eastern Asia 
and eastern North America. 

In the subfamily Hydrangeoideae (96), the genera 
are herbs with woody bases or shrubs and small trees. 
They are completely absent from Africa, Australia, and 
New Zealand, and especially abundant in temperate 
North America and in central and western China. 
The large genus Hydrangea, with about ninety species, 
is found in eastern Asia from India and Malaysia to 
Japan and from North America to western South 
America. The genus Philadelphus, also with about 
ninety species, is distributed frem southern Europe 
across Asia to North and Central America. The 
largest concentrations of species, in both cases, are 
found in China and the United States of America. 
Deutzia is another large genus found only in eastern 
Asia. A related genus, Neodeutzia, with two species, 
occurs in Mexico. Its species have sometimes been 
included in Deutzia. 

Besides the genera mentioned, a small genus, 
Decumaria, occurs only in China and also in eastern 
North America (map 20). There are two species 
in the genus, one in each region. These are deciduous 
or half evergreen woody vines climbing by aerial root- 
lets. Decumaria barbara L. is the American species, 
found along river-banks and in low woods in the 
coastal plain and adjacent regions from Florida to 
Louisiana, Tennessee, and Virginia. The Asiatic 
species, D. sinensis Oliver, is closely related. It grows 
only in central China, occurring in eastern Szechuan 
and western Hupeh at an altitude of about 1,000-1,300 
meters. 
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In temperate eastern Asia, several peculiar and 
probably very ancient small genera are also found. 
They are Kirengeshoma, of Japan, and Cardiandra and 
Deinanthe, of Japan and central China. This is the 
general area where Decumaria is found, as well as 
many other eastern Asiatic-eastern North American 
genera. 

In the subfamily Saxifragoideae (96) all the plants 
are herbaceous. A number of the genera are found 
only in eastern Asia and North America, such as 
Mitella, Tiarella, Boykinia, and Astilbe, and these all 
belong to the large group Saxifrageae, which is char- 
acteristic of the arctic and alpine floras of the northern 
hemisphere. The centers of development of these 
genera are in eastern Asia and the Rocky Mountains. 

The large genera Saxifraga and Chrysosplenium are 
circumboreal, found in the arctic and North Temperate 
Zone, with occasional species in the Andes. Some of 
the genera confined to Asia and North America are 
also of cold temperate habit, and they are found to be 
of wider distribution, occurring in both eastern and 
western North America. Thus they are not of the 
strictly eastern Asia-eastern North America dis- 
junctive type, not being limited to the eastern part of 
North America nor toward its warmer regions. 

Only one genus, Astilbe, has its range limited to 
the eastern part of North America and eastern Asia, 
but in the latter area it extends into tropical Malaysia 
(map 21). There are about twenty-five species in the 
genus, all perennial herbs, twenty-three being Asiatic 
and two American. One of the latter A. biternata 
(Vent.) Britton, occurs in the woods of the Blue Ridge 
and adjacent areas, from Georgia to Tennessee and 
Virginia. The other, A. crenatiloba (Britton) Small, 
grows only in the woods in the Roan Mountain region 
of the Blue Ridge, in North Carolina and Tennessee. 
The Asiatic species cover a considerable area, with 
most of the species in the Himalayas, China, and Japan. 
In the south, one species occurs in western New 
Guinea, one in Java, and two in the Philippines. In 
Japan, there is also the related monotypic genus Tana- 
kaea (T. radicans Franch. & Sav.). 

Three genera of this alliance are found in North 
America and Asia, in the former in both the east and 
the west but more especially developed westward, and 
in the latter in either the central or eastern parts of 
the continent. They are Mitella, Tiarella, and Boy- 
kinia. Mitella has about twelve species, mostly in the 
western part of North America (152). One species, 
M. diphylla L., occurs in eastern North America, and 
another, M. nuda L., is found from Newfoundland west 
to the Rockies. The range of the genus is thus more 
or less continuous, with its main center of development 
in western North America, but it extends also to 
eastern North America on one side and to north- 
eastern Asia on the other. 
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Tiarella has about seven species, of which only one, 
T. polyphylla D. Don, occurs in Asia; the rest are all 
in North America from the Pacific to the Atlantic 
coasts. Tuiarella polyphylla occurs widely in Asia 
from the eastern: Himalayas through China to Japan. 
Two of the American species are in the southeast, T. 
cordifolia L. and T. wherryi Lakela (106). 

Boykinia has over ten species, only three of which 
are in Asia. The Asiatic species, B. lycoctonifolia 
(Maxim.) Engl., B. tellimoides (Maxim.) Engl., and 
‘B. watanabei Makino, are found only in Japan. The 
American species mostly occur in the west, with one, 
B. aconitifolia Nutt., in the southeastern United States, 
and another, B. richardsonii (Hook.) A. Gray, in 
arctic North America. 

These three genera are similar in their distribution, 
as they are mainly of western North America with 
occasional extensions to nearby regions in northeastern 
Asia, and also to the warmer southeastern United 
States. Their distribution is thus apparently dif- 
ferent from those genera .that have discontinuous ranges 
in more temperate regions in eastern Asia and eastern 
North America. Taxonomically related to these gen- 
era is the monotypic Leptarrhena. Its only species, L. 
pyrolifolia (D. Don) R. Br., occurs in Pacific North 
America from Washington to Alaska and the Aleutians, 
and in Kamchatka. This range typically illustrates 
some of the relationships between the floras of north- 
eastern Asia and northwestern North America, be- 
cause of geographical proximity. There are many 
common forms with more or less continuous ranges ex- 
tending to both continents. These are apparently of 
relatively recent origin, so that the specific identities 
are often preserved. 

The subfamily Escallonioideae is predominantly of 
‘the southern hemisphere. The species are especially 
abundant in Andean South America. The genus /tea 
has a discontinuous distribution in the eastern United 
States and in eastern Asia, extending in the latter to 
tropical regions. It comprises over ten species of 
deciduous or evergreen shrubs or trees, one of which 
is American and the rest Asiatic (map 22). The 
American species, /. virginica L., is a low shrub found 
in swamps and on stream-banks, in the coastal plain 
and adjacent regions from Florida and Louisiana north 
to Missouri and New Jersey. The Asiatic species are 
widely distributed in the temperate regions of the east, 
extending to subtropical regions in eastern India and 
Java. 


24. HAMAMELIDACEAE 


The Hamamelidaceae reveal significant relationships 
between the floras of eastern Asia and eastern North 
America, both in temperate and subtropical regions 
(67, 182). The discontinuous distribution of many 
of the genera indicates a great antiquity for the family, 
which is particularly well represented in eastern Asia, 


[TRANS. AMER. PHIL. Soc. 


both in the temperate and tropical sections, and occurs 
to a lesser extent in eastern North America. 

Among the genera of the family, one, Hamamelis, 
is found to be of discontinuous distribution in eastern 
Asia and eastern North America, another, Liquidam- 
bar, in North and Central America and eastern and 
western Asia, and a third, Distylium, in eastern Asia 
and Central America. 

Hamamelis, with about nine species of shrubs or 
small trees, is equally well represented in North Amer- 
ica and eastern Asia (map 23). Three species are 
found in North America. Hamamelis virginiana L. 
is widely distributed in woods and on moist hillsides 
from northern Florida to eastern Texas, north to On- 
tario and Nova Scotia. Hamamelis vernalis Sargent 
is much more restricted, being found only in the Ozark 
Mountains and adjacent lowlands to the south and 
west. It is apparently an ancient species, as it is more 
closely related to eastern Asiatic species of Hamamelis 
than to the American H. virginiana. A third species, 
with a more southern range, H. macrophylla Pursh, 
occurs from South Carolina to Florida, Georgia, Ar- 
kansas, and Texas. Six species are found in Asia. 
Five, H. japonica Sieb. & Zucc., H. flavo-purpurascens 
Makino, H. obtusata Makino, H. incarnata Makino, and 
H. bitchuensis Makino, are reported from Japan, but 
actually fewer species may be represented. One, H. 
mollis Oliver occurs in central China in western Hupeh 
and northern Kiangsi, being a common woodland shrub 
at altitudes of 1,300—-2,500 meters. 

The genus Liquidambar has a wider but also dis- 
continuous range. One species, L. styraciflua L., is 
American. It grows in the eastern part of the con- 
tinent from Connecticut to Florida, Illinois, and Mis- 
souri, and it also occurs in Mexico and Honduras. 
Another, L. formosana Hance, occurs in eastern Asia, 
from western to eastern China and Formosa. A 
third, L. orientalis Mill., is in western Asia. 

A relationship between eastern North America and 
western Asia is also indicated by the genera Fothergilla, 
Parrotiopsis, and Parrotia. Fothergilla, with four 
species, is of the southeastern United States. A closely 
related genus, Parrotiopsis, with a single species, is 
found in the western Himalayas, and another, Parrotia, 
alsé monotypic, is found in northwestern Persia. 

The genus Distylium contains about twelve species 
in eastern Asia and two in Central America (184). 
The species in Asia grow in the warmer parts, ex- 
tending from Japan, Formosa, and southern China to 
Assam and Java. The two species now known from 
Central America are D. guatemalense Radlk. in Guate- 
mala, and D. hondurense Standley, in Honduras. 
This Asiatic-Central American disjunctive distribution 
appears in several other cases. 

A number of endemic genera are preserved in either 
of the three areas mentioned, i.e., eastern North Amer- 
ica, western Asia, and eastern Asia. In eastern 
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North America, in addition to Hamamelis and Liquid- 
ambar, there is Fothergilla. In western Asia, besides 
Liquidambar, there are Parrotia and Parrotiopsis. The 
largest number of genera, however, are found in 
eastern Asia. Besides Hamamelis, Liquidambar, and 
Distylium in temperate eastern Asia, the monotypic 
genus Fortunearia occurs in central China, Sinowil- 
sonia in central and western China, and Disanthes, in 
Japan as well as several larger genera like Corylopsis 
and Sycopsis, the latter of which extends into the 
tropics. In the subtropical regions of Asia occur 
Bucklandia, Rhodoleia, Altingia, Tetratyrium, Main- 
gaya, Loropetalum, Eustigma, and Embolanthera. In 
eastern Asia there are more genera of Hamamelidaceae, 
both in temperate and tropical regions, than in any 
other part of the world. Besides those in the areas 
mentioned, the only other genera of the family occur 
in Madagascar and adjacent southern Africa. Con- 
sidering the isolated and disjunctive distribution of its 
various genera, this family undoubtedly has great 
antiquity. The large concentration of genera in east- 
ern Asia is most revealing, as it shows the relative 
stability of these regions through the geological past 
of the family. 


25. ROSACEAE 


Many of the rosaceous genera are widespread in the 
north temperate zone, but none of them are of the 
eastern North American-eastern Asiatic discontinuous 
type. Many of the large and widespread genera are, 
however, especially highly developed in these two 
regions. The only case showing this type of discon- 
tinuous distribution is in the tribe Kerrieae, but it 
pertains to related instead of identical genera. 

The tribe Kerrieae contains only three closely re- 
lated monotypic genera of shrubs, Rhodotypus, Kerria, 
and Neviusia. The first two are found in eastern 
Asia, the last in eastern North America (map 24). 

Rhodotypus, with its only species R. scandens 
(Thunb.) Makino (R. kerrioides Sieb. & Zucc.), oc- 
curs in Japan and China, and is of restricted range and 
rare occurrence. In spite of the name, which is not 
appropriate, the plant is an upright bush. Although 
frequently cultivated, it is apparently rare in the wild 
in Japan. Makino says (119): “according to Zuc- 
carini, this is said to be growing wild in the high 
mountains of Kiusiu, but the fact is yet unknown to us 
among the Japanese botanists. The only known lo- 
cality is the province of Bitchu, where Mr. Z. Yoshino 
collected the plant.” Maximowicz (122) earlier gave 
central Kiusiu and Shikoku as the locality of the 
species. In China it is known in southern Kiangsu 
and western Hupeh, growing not commonly, in the 
latter area, at altitudes of six hundred to 1,200 meters. 

Kerria japonica (L.) DC. is extensively cultivated 
in China and Japan, especially in its double-flowered 
form. It grows spontaneously in both China and 


DISTRIBUTION OF GENERA: DICOTYLEDONS 389 


Japan, though not indigenous to the latter. In China 
it grows not uncommonly on mountain slopes at al- 
titudes of 300-1,200 meters in western Hupeh, south- 
ern Shensi, and northern Kiangsi. In Japan, Maxi- 
mowicz earlier listed localities on Kiusiu, Shikoku, 
and Honshu (122), but this has been commonly over- 
looked. Fernald quotes Nakai as saying (47), “Ker- 
ria grows wild among bushes on the lower slopes of 
mountains, on hills, and on the plains of Shikoku and 
Kiusiu.” 

Neviusia, the American genus, with its only species 
N. alabamensis Gray, is an apetalous shrub closely 
resembling the two Asiatic genera in habit and general 
structure. It is a very rare plant, confined to a small 
locality on shaded sandstone cliffs on the banks of the 
Black Warrior River, in the vicinity of Tuscaloosa, in 
Alabama (129). 

Another rosaceous genus, Physocarpus, has an east- 
ern Asiatic-North American distribution, but in the 
latter continent it is very highly developed, with its 
range extending from the east to the west. Its species 
are deciduous shrubs, thirteen of them widely dis- 
tributed in temperate North America and only one oc- 
curring in Asia. The last, P. amurensis Maxim., 
found only in Manchuria and Korea, is closely related 
and very similar to the American P. opulifolius (L.) 
Maxim. and P. capitatus (Pursh) Kuntze, but with 
larger leaves and flowers and with pubescent instead 
of glabrous pods. Physocarpus opulifolius occurs in 
eastern North America from Quebec to Virginia, 
Tennessee, and Michigan. Physocarpus capitatus oc- 
curs over western North America from British Co- 
lumbia to Idaho and northern California. 

Related to Physocarpus are the genera Neillia and 
Stephanandra, both of temperate eastern Asia. WNeil- 
lia has about ten species in China and the Himalayas, 
and Stephanandra has about four species in Japan, 
Korea, and China. 

As mentioned before, the genera of the Rosaceae are 
mainly of the North Temperate Zone. Many of the 
large widespread genera are especially well represented 
in, though not confined to, both eastern Asia and 
eastern North America. Among these may be men- 
tioned Sorbus, Crataegus, Spiraea, Prunus, and Amel- 
anchier. 


26. LEGUMINOSAE 


Among the leguminous genera, three, Gymnocladus, 
Cladrastis, and Wisteria, are strictly eastern Asiatic 
and eastern North American. All are woody plants. 
The first two are trees and belong to the subfamily 
Caesalpinioideae, the last being a woody vine of the 
subfamily Papilionatae. 

Gymnocladus is a genus of two species, one in east- 
ern North America, the other in eastern Asia (187) 
(map 25). The American species, G. dioica (L.) K. 
Koch, grows in rich woods in eastern North America 
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north of the coastal plain, from Ontario and Pennsyl- 
vania to Tennessee, Oklahoma, Nebraska, and Min- 
nesota. The Asiatic species, G. chinensis Baill., is in 
central China (northern Kiangsi and western Hupeh). 
It is a large tree not uncommon in woods and altitudes 
300-1,000 meters. 

Cladrastis, a genus of deciduous medium-sized trees, 
comprises five species, one in America and four in 
Asia (179) (map 26). The American species, C. 
lutea (Michx. f.) K. Koch, is native to rich woods and 
bluffs in eastern North America north of the coastal 
plain, from western North Carolina to Alabama, Mis- 
souri, and Kentucky ; it is rare and local in nature but 
often: cultivated in gardens. Of the Asiatic species, 
two are in China and two in Japan. Cladrastis platy- 
carpa (Maxim.) Makino is endemic to Honshu and Shi- 
koku in Japan; C. shikokiana Makino is found in Kiusiu 
and Shikoku. The latter is very closely related to the 
American C. lutea. Cladrastis sinensis Hemsley is 
a rather common tree in moist woods in western 
Szechuan, northern Yunnan, and western Hupeh at 
altitudes of 1,300-2,500 meters. Cladrastis wilsonii 
Takeda is fairly common in well watered woods along 
the Yangtze Valley, in eastern Szechuan, western 
Hupeh, and northern Kiangsi, at altitudes of 1,200- 
2,000 meters. It is particularly close to the Japanese 
P. shikokiana. 

Near Cladrastis (and sometimes united with it) is 
Maackia of eastern Asia (179). It contains about 
six species, occurring from Japan, Korea, Manchuria, 
and the Liukius to southern and western China. 

Wisteria is a genus of deciduous twining shrubs 
native to eastern Asia and eastern North America 
(map 27). It has about nine species, two of which, 
W. jrutescens (L.) Poir. and W. macrostachya Nutt. 
(W. frutescens var. macrostachya Torr. & Gray), are 
American. The former occurs along river-banks and 
swampy margins of woods, mainly in the coastal plain 
from Virginia to Florida and Alabama. The latter is 
found in swamps and low woods, mainly in the coastal 
plain from Tennessee and Louisiana to Missouri and 
Texas. Wisteria floribunda (Willd.) DC. is endemic 
to Japan, being common on margins of woods in 
thickets and by the side of streams and lakes in Honshu 
and Shikoku. It is extensively cultivated and has 
given rise to several distinct forms. This species is 
closely related to the Chinese W. sinensis. Another 
species of Japan, W. japonica Sieb. & Zucc., is also 
found in Shikoku and Honshu, but it further occurs in 
thickets in Korea and southern Anhwei in China. The 
common Chinese species, W. sinensis Sweet, much 
cultivated in the gardens in that country, is indigenous 
to western Hupeh, where it is fairly common on cliffs 
and trees at altitudes of thirty to five hundred meters. 
It is also known in the wild in other provinces, including 
Kiangsu, Chekiang, Kwangtung, Szechuan, and Shensi 
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(190). Wisteria venusta Rehder & Wilson grows 
wild in Hopei in northern China and is cultivated also 
in Japan. Wisteria villosa Rehder occurs in Hopei, 
Shansi, and Kiangsu. Wisteria brevidentata Rehder 
is still known only from the original collections, from 
northeastern Yunnan and Fukien. 

In addition to these strictly eastern North American- 
eastern Asiatic disjunct genera, there are also others 
characteristic of these areas but having a wider range 
of distribution. These genera are Cercis, Gleditsia, 
Sophora, and Apios. The first two belong to the sub- 
family Caesalpinioideae and the last two to the Papi- 
lionatae. The first three are woody plants, the last is 
herbaceous. 

Cercis, a genus of deciduous shrubs or small trees, 
occurs in three isolated regions in the North Temper- 
ate Zone, in North America, in eastern Asia, and in 
central and western Asia and southeastern Europe, 
having approximately the same distribution as Liquid- 
ambar. There are, as recognized by Hopkins (85), 
two species in North America: C. occidentalis L. in the 
west, in California and neighboring states, and C. 
canadensis L. in the east, from New Jersey to northern 
Florida west to Missouri, Texas, and northern Mexico. 
Five species are reported to occur in China (113) 
from the hills near the eastern coast of Kiangsu and 
Chekiang to northern Kwangtung and Kwangsi, 
Kweichow and Yunnan, north of the Tropic of Cancer, 
west to western Szechuan and eastern Sikang and to 
the Tsinling Range. The genus is not found wild 
in Japan, Formosa, or Hainan. The dominant form, 
C. chinensis Bunge, commonly cultivated and distrib- 
uted throughout the entire range of the genus in China, 
is most abundant in western Hupeh and eastern 
Szechuan. The remaining species are restricted in 
their distribution. In southern Europe and western 
Asia is found C. siliquastrum L., cultivated since 
ancient times. 

Gleditsia is a genus of deciduous trees, with about 
fifteen species widely distributed in warmer North 
America and eastern Asia, also extending to central 
Asia, tropical Africa, and South America. Sophora 
has about twenty-five species of deciduous or ever- 
green trees or shrubs, rarely herbs. They are widely 
distributed in the warmer and tropical regions of Asia 
to Polynesia and New Zealand, and in North America. 

The genus Apios comprises about eight species of 
perennial vines with tuberous rootstocks. They are 
found in eastern Asia from the eastern Himalayas 
through China to Japan and in eastern North America 
(map 28). In eastern North America, A. tuberosa 
Moench. (Glycine apios L.) grows in moist places 
from New Brunswick to Florida, west to Ontario, 
Minnesota, Kansas, and Louisiana. Another species, 
A. priceana Robinson, is known only from Kentucky. 
In Asia there are about six species distributed from the 
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eastern Himalayas to southern China, Formosa, and 
Japan, as follows: * 


A. carnea Benth.—Eastern Himalaya. 

A. delavayi Franch.—Yunnan. 

A. fortunei Maxim.—Japan, Formosa, Fukien. 
A. gracillima Dunn—Yunnan. 

A. macrantha Oliver—Szechuan. 

A. taiwaniana Hosokawa—Formosa. 


In addition to the genera here especially considered, 
there are others which, though not confined to eastern 
Asia and eastern North America, are best developed in 
those ranges. Among these, Thermopsis occurs in 
both eastern and western North America and in north- 
ern and eastern Asia, Amphicarpaea (Falcata), in 
North and South America and in eastern Asia and the 
Himalayas. Lespedeza, a large genus of herbs or 
deciduous small shrubs distributed over the warm 
temperate regions of North America, Asia, and Au- 
stralia, is especially well developed in eastern Asia and 
eastern North America. 


27. BUXACEAE 


The majority of the genera and species of the small 
family Buxaceae occur in tropical and subtropical 
regions (140). One temperate genus, Pachysandra, 
occurs only in eastern North America and in eastern 
Asia, with one species in the former and about three 
in the latter (map 29). This genus and the mono- 
typic Simmondsia, of California, are the only represen- 
tatives of the family in temperate North America. 

Pachysandra is a genus of small shrubs with ever- 
green or half evergreen procumbent and ascending 
fleshy stems. The American species, P. procumbens 
Michx., grows in rich woods, often in calcareous soils, 
in southeastern North America from West Virginia to 
western Florida, Louisiana, and Kentucky. The Asi- 
atic species are localized in western to central China 
and in Japan. Pachysandra terminalis Sieb. & Zucc. 
is common in Japan as well as in eastern Szechuan 
and western Hupeh of central China. Pachysandra 
axillaris Franch. ranges farther west, in the moist 
woods of Szechuan, eastern Sikang, and Yunnan. 
Pachysandra stylosa Dunn is known from central 
Fukien, Kiangsi, Hunan, Hupeh, Kweichow, Szechuan, 
and Yunnan. 


28. CELASTRACEAE AND OTHER FAMILIES 


In families like Rutaceae, Simaroubaceae, Meliaceae, 
Anacardiaceae, etc., which are primarily of tropical dis- 
tribution, there are a number of genera widely distri- 
buted in the tropics of both hemispheres and sometimes 
with species extending to temperate regions; such may 
occur in eastern North America and eastern Asia but 
are not confined to these two areas. Among these may 


4 Additional species described by H. Léveillé in the genus are 
referable to Dumasia. 
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be mentioned such genera as Zanthoxylum (including 
Fagara) (Rutaceae), Picrasma (Simaroubaceae), Ce- 
drela (Meliaceae), and Rhus (Anacardiaceae). In 
the Anacardiaceae, Pistacia and Cotinus have species 
extending from Europe to eastern Asia in the .Old 
World, and also representatives in North America in 
the New World. 

In the Celastraceae, Euonymus and Celastrus, with 
their numerous species, are widely distributed in Eu- 
rope, Asia, Australia, and America. The genus Micro- 
tropis has a discontinuous distribution in the tropical 
regions of Asia and America (118). The majority of 
the species occur in tropical Asia from the eastern Hima- 
layas through southern China to Malaysia, but two of 
the species are found in Mexico and Central America. 
Perrottetia has most of its species in the Old World, 
extending from central China to Malaysia, the Philip- 
pine Islands, Australia, and Hawaii, but several species 
occur disjunctively in tropical America, two in Mexico 
and two in Colombia. 


29. STAPHYLEACEAE 


The Staphyleaceae contain some five genera with 
about thirty species, chiefly limited to the North Tem- 
perate Zone. The genus Staphylea, with eleven species, 
is widely distributed from central to southern Europe, 
the Himalayas, central China, Japan, and eastern North 
America. The genus Turpinia has over fifteen species 
in the tropical and temperate regions of Asia and Amer- 
ica. The family as a whole is better developed in east- 
ern Asia, where the monotypic Euscaphis occurs in 
Japan and central China and the monotypic Taptscia 
is found in central China only. The small genus Huetea 
is known from Cuba and Peru. 


30. ACERACEAE 


The Aceraceae contain the large widely distributed 
genus Acer and the endemic Chinese genus Dipteronia. 
The species of Acer are mountain- and hill-loving plants 
of the northern hemisphere. The largest number of 
species occurs in eastern Asia ftom the eastern Hima- 
layas to western and central China and Japan (40). 
Another center lies in the western Himalayas, where 
the species are different from those of the eastern Hima- 
layas, and from here extends to Europe. In the New 
World Acer occurs from southern Canada to Mexico 
and Central America, in both eastern and western 
North America. The Pacific species, however, are 
distinct from those of the Atlantic. Pax (138, 139) 
points out the close relationship of some of the eastern 
American species to eastern Asiatic species. Acer 
spicatum Lam. of eastern North America is closely re- 
lated to A. ukurunduense Trautv. & Meyer of Japan and 
Manchuria. Acer pennsylvanicum L. of eastern North 
America is very closely related to the Japanese A. 
capillipes Maxim. and A. rufinerve Sieb. & Zucc. 
These American species belong to the Section Macran- 
tha, which is otherwise restricted to eastern Asia. 
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The genus Dipteronia is endemic to China. There 
are only two species in the genus, D. sinensis Oliver, 
in Szechuan, Honan, Shensi, and Hupeh, and D. dye- 
riana Henry, in southern Yunnan. Both are deciduous 
trees. 


31. HIPPOCASTANACEAE 


The Hippocastanaceae consist of three genera only 
and over twenty-five species in the temperate regions 
of the northern hemisphere (141). The large genus 
Aesculus has about twenty-five species, mostly in tem- 
perate eastern Asia and North America. One species 
is narrowly localized in the Balkans of southern Europe. 
In eastern Asia, the genus ranges from the Himalayas 
through western and central China to Japan. The 
North American species occur in the temperate regions 
of both the Atlantic and Pacific side, but they are best 
developed in the southeastern part of the continent. 
The genus Billia, with two species is found in tropical 
America, extending from Mexico to Colombia. In 
Asia,. the monotypic genus Bretschneidera, of China, 
is sometimes considered a distinct family, the Bret- 
schneideraceae. It is native to southern China, Yunnan, 
Kweichow, Hunan, and Kwangtung. 


32. RHAMNACEAE 


The Rhamnaceae are primarily warm temperate and 
subtropical. The family is well developed in the extra- 
tropical regions of the southern hemisphere. No genus 
is confined to eastern Asia and eastern North America 
alone, but two genera, Sageretia and Berchemia, indi- 
cate the relationship of these two areas, especially in 
the tropical regions. 

Sageretia has about fourteen species of deciduous or 
evergreen, often scandent, shrubs, mainly found in the 
warmer parts of eastern Asia. Eight species range 
from Afghanistan to southern China and Formosa, 
southward to India and Java. In America there are 
about five species, extending from the southeastern 
United States through Mexico and Central America 
to Colombia and Peru in South America. 

Berchemia, a genus of deciduous twining shrubs, is 
essentially a subtropical and tropical genus. Over 
twelve species are found in tropical and subtropical east- 
ern and southern Asia and tropical eastern Africa. In 
Asia, according to Metcalf (125), they occur from the 
eastern Himalayas to western to central China, Formosa, 
Japan, and the Philippine Islands. One species, B. 
scandens (Hill) K. Koch (B. volubilis DC.), is known 
in southern North America. It is a vigorous climbing 
shrub, often ascending high trees. It occurs in the 
coastal plain from Virginia, Kentucky, and Missouri 
south to Tennessee and Florida and west to eastern 
Texas and Arkansas. 

Besides these essentially tropical genera, there is 
Rhamnus, a large genus of shrubs and small trees in 
the temperate and warm regions of the northern hemi- 
sphere. Rhamnus is especially well developed in Asia 


[TRANS. AMER. PHIL. SOc. 


and in North America, but occurs both east and west 
in the latter. 


33. VITACEAE 


The Vitaceae, with ten genera and over 550 species, 
are mostly found in tropical and subtropical regions. 
Two genera, Ampelopsis and Parthenocissus, indicate 
relationship between the flora of eastern Asia and: that 
of eastern North America, in their warmer or tropical 
sections. 

Ampelopsis, with about twenty-five species of decidu- 
ous woody vines, occur in both temperate and tropical 
regions from central to eastern Asia, and in North 
America. In Asia the species range from Persia and 
Turkestan to the northwestern Himalayas, western, 
central, and northern China, and to eastern Siberia 
and Japan. More species are found in central China 
than elsewhere. Ampelopsis brevipedunculata ( Maxim.) 
Trautv., originally of northeastern Asia, is extensively 
cultivated and runs into many varieties and forms. 
Only two species are in North America, in the warmer 
and tropical regions of the southeastern and southern 
United States, extending to Mexico and the West Indies. 
Ampelopsis arborea (L.) Koehne is a stout climber 
common in low places or swamps along low borders 
of woods from Virginia to southeastern Missouri, Flor- 
ida, and western Texas, and also in northern Mexico 
and the West Indies. Ampelopsis cordata Michx. is 
a high climbing vine, common in woods or along river- 
banks, from southern Virginia to Ohio, Illinois, Florida, 
Texas, and Mexico. 

Parthenocissus has about nine species of deciduous 
or rarely evergreen woody vines, occurring in eastern 
Asia, the Himalayas, and eastern North America (55) 
(map 30). In Asia, there are about six species, mostly 
in the temperate regions: P. himalayana (Royle) 
Planch. and P. semicordata (Wall.) Planch. in the 
Himalayas, P. thomsonii (M. A. Laws) Planch. in the 
Himalayas to central China, P. laetevirens Rehder and 
P. henryana (Hemsley) Diels & Gilg in central China, 
and P. tricuspidata (Sieb. & Zucc.) Planch. in central 
China to Japan. Parthenocissus laetevirens is most 
closely related to the American P. quinquefolia. In 
America, P. inserta (Kerner) K. Fritsch occurs from 
New England to Michigan, southward to Texas and 
Colorado; P. quinquefolia (L.) Planch. from New 
England to Florida and Mexico, westward to Ohio, 
Illinois, and Missouri; P. heptaphylla (Buckl.) Small 
only in Texas. 


34. THEACEAE (TERNSTROEMIACEAE ) 


The Theaceae, with about eighteen genera and over 
three hundred species, are mainly tropical and subtrop- 
ical, but a few of their species are found in the temperate 
regions. The genus Stewartia is mainly temperate 
and limited in its distribution to eastern Asia and eastern 
North America. Gordonia has a tropical and sub- 
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tropical distribution, the majority of the species being 
found in Asia with only one in America. 

Stewartia contains deciduous shrubs or trees. There 
are about eight species in the genus, of which two 
occur in North America (map 31). Stewartia mala- 
codendron L. is a shrub growing along wooded banks 
and on hillsides in the coastal plain and adjacent regions 
from Virginia and Arkansas to western Florida and 
Louisiana. Stewartia ovata (Cav.) Weatherby (5S. 
pentagyna L’Herit.) is a shrub of rich woods confined 
to the mountains from North Carolina and Tennessee 
to Alabama and Georgia. In Asia occur: S. mona- 
delpha Sieb. & Zucc., S. pseudo-camellia Maxim., and 
S. serrata Maxim. in Japan; S. koreana Rehder in 
Korea; and S. gemmata Chien & Chun and S. sinensis 
Rehder & Wilson in central and eastern China. 

Gordonia has about thirty species in tropical and 
subtropical Asia, extending from the forests of the 
Himalayas to southern China and to the mountains of 
Malaysia (16). One species only, G. Jasianthus L., 
grows in eastern North America as a shrub of rare oc- 
currence in wooded swamps of the coastal plain from 
Virginia to Florida, westward to western Louisiana 
(map 32). Closely related to Gordonia is the mono- 
typic Franklinia of eastern North America, which has 
been often included in Gordonia. Franklinia alata- 
maha Marsh is a shrub or tree that grew in acid sandy 
soil in a swamp, north or east of Fort Barrington, on the 
Alatamaha River in the coastal plain of Georgia. It 
has not been seen in a native state since 1790 (73, 185). 

In eastern Asia, especially in the tropical and sub- 
tropical regions, are found many other genera and 
species of the family, like Camellia and Tutcheria. 


35. GUTTIFERAE 


The Guttiferae, with more than forty genera and over 
750 species, are mainly tropical. Some of the genera 
and species are temperate. The genus Ascyrum has a 
discontinuous distribution in the Himalayas of Asia and 
in warm temperate, subtropical, and tropical America. 
There are about five or six species in the New World 
from southern North America to Mexico, Central 
America, the West Indies, southward to Brazil. Only 
one endemic species, A. filicaule Dyer (83) grows in 
Asia, occurring in temperate Sikkim Himalaya at an 
altitude of about 3,660 meters (map 33). 


36. ARALIACEAE 


In this primarily tropical family, three temperate 
genera bespeak relationship between the floras of east- 
ern Asia and eastern North America. Pana, is in the 
temperate regions of eastern Asia and eastern North 
America; Aralia occurs in the warm temperate and 
tropical regions of Asia to Australia and North Amer- 
ica. Oplopanax (Echinopanax) is confined to western 
North America and northeastern Asia. 

Panax has five species of perennial herbs, three in 
Asia and two in North America (72, 111) (map 34). 
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The American P. trifolius L. is endemic to damp well- 
wooded places from Nova Scotia and Ontario to Minne- 
sota and Georgia; P. quinquefolius L. grows in rich 
woods from Florida and Louisiana to Nebraska and 
Minnesota. In Asia, P. japonicus Meyer (P. repens 
Maxim.) is in Japan, and P. schin-seng Nees (P. gin- 
seng Meyer) in Manchuria and Korea. Panax pseudo- 
ginseng Wall. is widely distributed in China from the 
northeast to the south and also in northern India and 
northern Indo-China. 

Aralia has over thirty species of herbs or deciduous 
trees or shrubs, the majority of which are in the Old 
World, widely distributed in eastern Asia from eastern 
Siberia to eastern India, Malaysia, and Australia. In 
eastern North America, there are about four species. 
Noteworthy is the fact that A. spinosa L., the common’ 
American species, most closely resembles A. chinensis 
L., the common species in China (72, 111, 132). 

Oplopanax (Echinopanax) has but three species of 
very prickly deciduous shrubs. One species, O. hor- 
ridus (Seem.) Miquel, is confined to western North 
America, from California to Alaska. The other two 
are Asiatic, O. japonicus (Nakai) Nakai of Japan, and 
O. elatus (Nakai) Nakai of Korea (132). 


37. UMBELLIFERAE 


No genus of the large family Umbelliferae shows a 
discontinuous range between eastern Asia and eastern 
North America. Glehnia (Phellopterus) is confined 
to eastern Asia and western North America along the 
coasts. A second genus, Cryptotaenia, formerly be- 
lieved to be restricted to eastern Asia and eastern North 
America, actually proves to have a very wide range. 

Cryptotaenia, which many authors still describe: as 
a monotypic genus, actually contains several species. 
Drude (36) has divided it into two sections. The 
first section, Cyrtospermum, contains one species, C. 
canadensis (L.) DC., in which Drude included C. ja- 
ponica Hassk., but this latter is better considered dis- 
tinct. The second section, Lereschia, contains two 
species C. thomasii (Ten.) DC., (Sison thomasii Ten., 
Lereschia thomasii Boiss, Pimpinella thomasti Benth. 
& Hook.) in southern Italy and C. africana (Hook. f.) 
Drude in tropical western Africa. ‘The range of the 
genus is wide and scattered, not ‘restricted to eastern 
Asia and eastern North America. 

Glehnia (Phellopterus) is a maritime genus confined 
to the east coast of Asia and the west coasts of North 
America, thus bordering both sides of the northern 
Pacific. It is often considered monotypic, but Mathias 
(in Ann. Missouri Bot. Gard. 15: 91-108, 1928) has 
segregated the Asiatic and American plants as distinct. 
Glehnia leiocarpa Mathias is found along sandy sea- 
coasts from northern California northward to Alaska. 
In Asia, G. littoralis (Gray) Schmidt (Phellopterus 
littoralis Benth.) is found along sandy sea-coasts from 
southern China northward to Siberia and Japan. Ma- 
thias compares the distribution of this genus with those 





of Castanopsis, Corylus, Juglans, etc., that are specifi- 
cally confined to eastern Asia and western North 
America. 


38. NYSSACEAE 


In the family Nyssaceae, one genus, Nyssa, has a 
discontinuous distribution in eastern Asia and eastern 
North America. The genus, together with Campto- 
theca and. Davidia, has once been included in the Corna- 
ceae. Camptotheca is of the Himalayas and China, and 
Davidia of western and central China. The relationship 
of Nyssa to Camptotheca is very close, while that of 
Davidia to the other two genera is more remote. 

In Nyssa are ustially placed five species of shrubs 
or trees. In North America three species are commonly 
recognized, although certain authors admit more. 
These species are prevailingly found in the warmer 
sections of southeastern North America. Nyssa sylva- 
tica Marsh. (N. multiflora Wang., N. villosa Michx.) 
ranges from Maine and Ontario to Michigan, Florida, 
and Texas. Its variety biflora (Walt.) Sargent (JN. 
biflora Walt.) is more southern in distribution, occur- 
ring from North Carolina to Florida and Louisiana. 
Nyssa aquatica L. (N. uniflora Wang.) extends from 
Virginia to southern Illinois, Florida, and Texas. 
Nyssa ogeche Marsh is found from South Carolina to 
Florida. In Asia, two species® are generally recog- 
nized, N. sinensis Oliver in central China and N. java- 
nica (Blume) Wang. from the Himalayan region, 
Burma, and Siam, to Java and New Guinea (map 35). 


39. CORNACEAE 


The largest genus of the family is Cornus, with over 
fifty species, widely distributed in the temperate regions 
of both hemispheres. With the exception of two spe- 
cies of herbaceous plants, it consists of deciduous seldom 
evergreen trees or shrubs and is very well represented 
both in eastern North America and eastern Asia, in 
North America species occurring from the east to the 
west coasts. 

There have been various attempts to divide the genus 
Cornus into several distinct ones. The different sec- 
tions are now recognized by certain authors as repre- 
senting genera. Section Macrocarpium contains spe- 
cies distributed in western Asia, eastern Asia, and 
California. Section Benthamidia is American with 
species in both eastern and western North America. 
ft is a section characterized by the dense inflorescence 

5 Although only two species of Nyssa are usually credited 
to Asia, there may be more than one species in southern Asia 
from the Himalayan region to Malaysia. Recently S. Wasscher 
(in Fl. Malesiana I. 4 (1) : 29-31, 1948) recognizes one species, 
N. javanica, from India to western Malaysia. He notes, 
however, the extreme variability of the plant and says: “The 
polymorphy of N. javanica suggests that perhaps more than 
one species is present in Malaysia.” He includes in the syn- 
onymy the names N. arborea (Blume) Koord., N. bifida Craib, 
N. hollrungit K. Schum., and N. sessiliflora Hook. f. & Thoms., 
but the name N. megacarpa R. N. Parker, in Indian Forester 
65: 644, 1929, from Burma, is not accounted for. 
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enclosed by large involucral bracts. A closely related 
section, Benthamia, also with a dense inflorescence and 
large involucral bracts but with the fruits connate into 
a globose fleshy head, is entirely eastern Asiatic, the 
species occurring in Japan and China. 

In the section Thelycrania (Cornus sensu strictu of 
some authors) a particularly noteworthy case is the 
occurrence of the only two alternate-leaved species of 
the genus, C. al exnifolia L. and C. controversa Hems- 
ley, in eastern North America and eastern Asia, re- 
spectively. The former occurs in eastern North Amer- 
ica from New Brunswick to Minnesota in the north to 
Georgia and Alabama in the south. Cornus contro- 
versa is widely distributed in China and Japan. This 
range of the two species is approximately the same as 
that occupied by the numerous genera of the character- 
istic disjunct distribution in eastern Asia and eastern 
North America. 

On the whole, the Cornaceae are better represented 
in eastern Asia, where occur genera like Aucuba, Tor- 
ricellia, Helwingia, etc., than elsewhere. Both Hel- 
wingia and Torricellia have at one time been segregated 
into distinct families of their own. 


40. CLETHRACEAE 


The family contains the genera Clethra and Schizo- 
cardia. Clethra has over one hundred species of 
shrubs or small trees widely distributed in America 
from the Atlantic United States through Mexico, Cen- 
tral America, and the West Indies to Brazil, also oc- 
curring in eastern and southern Asia and Madeira. 
The eastern North American species, however, are 
more closely related to the species of eastern Asia, 
Japan, and China, than to the tropical American species. 
Schizocardia (A. C. Smith & Standley in Trop. Woods 
32: 9, 1932), with a single species, S. belizensis A. C. 
Smith & Standley, is an interesting endemic from 
British Honduras in Central America. 


41. ERICACEAE 


The Ericaceae have upward of seventy genera and 
over 1,500 species. They are widely distributed 
throughout the world but best represented in colder 
and temperate regions, and on the high mountains in 
the tropics. Many small genera, either monotypic or 
oligotypic, are entirely circumpolar in distribution, 
being restricted to the colder parts of the northern 
hemisphere; such are Andromeda, Arctous, Chamae- 
daphne, Ledum, Loiseleuria, and Phyllodoce. Some, 
like Cassiope, besides being circumpolar, also extend 
to Europe and the Himalayas. 

Many large genera in the family, like Gaultheria, 
Vaccinium and Rhododendron, have hundreds of species 
widely distributed throughout the colder and temperate 
regions of the northern hemisphere and also on the high 
mountains in the tropics. They are highly developed 
in the mountain areas in eastern North America and 
eastern Asia. Vaccinium is also well represented in 
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Polynesia. Its‘ range extends to Hawaii, South Africa, 
and Madagascar. 

Several genera of the family, namely Tripetaleia, 
Elliottia, Pieris, Lyonia (Xolisma), Epigaea, and Chio- 
genes are restricted to eastern North America and 
eastern Asia. 

The closely related Tripetaleia and Elliottia have 
discontinuous distribution (map 36). Tripetaleia con- 
tains two species of deciduous shrubs, 7. paniculata 
Sieb. & Zucc. and T. bracteata Maxim. (Botryostege 
bracteata Stapf), both of Japan. Elliottia is a mono- 
typic genus of eastern North America, represented by 
E. racemosa Muhlenb., a deciduous shrub or occasionally 
a small tree. It occurs on oak ridges and sand-hills on 
the coastal plain and adjacent regions in Georgia and 
South Carolina, but is known from only seven or eight 
stations. Bentham and Hooker (5) treated the two 
genera as of one genus, Eiliottia, and they have been 
followed by Copeland (25). 

Pieris has over ten species of small trees or shrubs, 
which in North America occur in the eastern United 
States and Cuba. In Asia, the genus extends from the 
Himalayan region to western, central, southern, and 
eastern China, Formosa, Japan, and to northeastern 
Asia. Pieris is often confused with the closely related 
Lyonia (Xolisma) (map 37). 

Lyonia (Xolisma) has about thirty species of ever- 
green or deciduous shrubs, rarely small trees. It oc- 
curs in North America, in the eastern to southern 
United States, Mexico, and the West Indies. In Asia, 
species are found from the Himalayan region to south- 
western China (map 38). 

The genus Epigaea has two species, one in North 
America and one in Asia (map 39). They are pros- 
trate evergreen shrubs with creeping stems. The 
American species, E. repens L., occurs in dry woods 
and on banks in acid soil from Florida and Mississippi 
north to Newfoundland. In Asia, E. asiatica Maxim. 
occurs only in Japan. Closely related to this genus is 
the monotypic Orphanidesia of Asia Minor, its species, 
O. gaultheroides Boiss., being found in Lazistan in 
northwestern Persia. 

Chiogenes contains two evergreen trailing and creep- 
ing plants with slender slightly woody stems. One of 
the species is in North America, the other in Asia. 
The American species, C. hispidula (L.) Torr. & Gray 
(C. serpyllifolia Salisb.), grows in damp woods and 
bogs, in strongly acid humus or acid moss from British 
Columbia, Ontario, and Newfoundland south to North 
Carclina. The Asiatic species, C. japonica A. Gray, 
grows in northern and central Japan. 


42. DIAPENSIACEAE 


The small family Diapensiaceae consists of a few 
genera of low tufted shrubs or perennial scapose herbs 
endemic to the colder and montane regions of the 
northern hemisphere particularly in eastern Asia and 
eastern North America (33, 61, 64). Diapensia, of 
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the tribe Diapensieae, has four species of densely tufted 
low evergreen shrubs in arctic-alpine environments. 
One species, D. lapponica L. grows in North America, 
Greenland, northern Europe, and northern Asia, ex- 
tending southward to the White Mountains of New 
Hampshire in North America and to Kamchatka and 
Japan in Asia. The related genus, Pyxidanthera, is 
monotypic and grows in eastern North America in dry 
sandy pine-barrens of southern New Jersey and North 
Carolina. 

The tribe Galacineae has eastern Asiatic and eastern 
North American distribution, growing in the high 
mountains of both regions. The genus Shortia has 
three species of widely disjunctive occurrence in the 
southeastern United States, Japan, and in Yunnan in 
southwestern China (86, 112) (map 40). The Amer- 
ican species, S. galacifolia Torr. & Gray, is a very rare 
but gregarious plant growing in ravines and on stream- 
banks, in acid humus, in South Carolina and North 
Carolina. The Japanese species, S. uniflora Maxim., 
is restricted to alpine regions of northern and central 
Japan. The Chinese species, S. sinensis Hemsley, is 
known only from the original collection in the moun- 
tains at 1,500 meters, southeast of Mengtze, in southern 
Yunnan. The genus Schizocodon, sometimes included 
under Shortia, is entirely eastern Asiatic, native to 
Japan and Formosa. The monotypic North American 
genus Galax, an acaulescent perennial herb, grows in 
woods from the mountains of Virginia to Georgia. In 
Asia, Berneuxia, with two species (112), is restricted 
to very high altitudes in south-western China (north- 
western Yunnan and eastern Sikang.) 


43. STYRACACEAE 


The Styracaceae, with about seven genera and over 
150 species of shrubs and trees, are distributed in 
North and South America, eastern Asia, and the Medi- 
terranean region (144). Styrax is the only genus of 
wide distribution, with about one hundred species in 
tropical and warm-temperate regions in America, Asia, 
and also in Europe. The genus Halesia has an eastern 
Asiatic-eastern North American distribution. 

Halesia has three or four species in eastern North 
America and one in eastern Asia, either deciduous trees 
or large shrubs (map 41). Of the American forms, 
H. carolina L. (H. tetraptera Ellis) is a large shrub or 
tree found in woods and on stream-banks from West 
Virginia to Florida, Illinois, and eastern Texas; H. 
monticola (Rehder) Sargent a tree of the Appalachian 
highlands from North Carolina to Tennessee and 
Georgia. Halesia diptera Ellis is a shrub or small tree 
in the hammocks and along the stream-banks of the 
coastal plain and adjacent regions from South Carolina 
and Tennessee to northern Florida and Texas. Ha- 
lesia parviflora Michx., found in woods and on hillsides 
on the coastal plain and adjacent areas from northern 
Florida to Mississippi, Oklahoma, and southern Geor- 
gia, is probably only a variety of H. carolina. The 
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Asiatic species, H. macgregorii Chun, occurs in Che- 
kiang in eastern China and Kwangtung in southern 
China. A variety crenata is also reported from the 
latter region. 

Styrax contains over one hundred species, widely 
distributed (with one exception) in the tropical and 
warm temperate regions of eastern Asia anc America. 
The exception is S. officinalis L., found in Asia Minor 
and southern Europe in the Balkans, Italy, and south- 
ern France. In eastern Asia, the numerous species ex- 
tend from the eastern Himalayas to Malaysia, Indo- 
China, Formosa, China, Korea, and Japan. The New 
World species are widely distributed from Pacific to 
Atlantic North America southward through Central 
America and the West Indies to Venezuela and south- 
ern Brazil. There are about six species endemic to 
Atlantic North America, and one in Pacific North 
America. An interesting fact, as pointed out by Per- 
kins (144), is that the eastern North American species, 
especially S. americana Lam., are closely related to the 
Chinese-Japanese species, while the Pacific American 
species is nearly identical with the Mediterranean S. 
officinalis L. This California species was originally 
described as S. californica Torr. Munz and Johnston 
(in Bull. Torrey Bot. Club 51: 297, 1924) state that 
it is very closely related to the Mediterranean species, 
the only difference consisting in the pubescence, which 
is a minor and relative character. They call it S. 
officinalis var. californica (Torr.) Munz & Johnston 
and also recognize another variety from California, S. 
officinalis var. fulvescens (Eastwood) Munz & John- 
ston (S. californica var. fulvescens Eastwood). An- 
other variety S. officinalis var. jaliscana (S. Wats.) 
Perkins, occurs in Mexico. Standley (172) treats 
this as a distinct species, S. jaliscana S. Wats., but says: 
“This is closely related to S. officinalis L., and perhaps 
not sufficiently distinct from that species of the Medi- 
terranean region.” 

Besides Styrax and Halesia, several other genera 
are endemic to eastern Asia: Alniphyllum, Pterostyrax, 
Sinojackia, Rehderodendron, and Huodendron, in west- 
ern to central and eastern China; some of these also 
occur in Japan or extend southward to northern Indo- 


China. 
.44. SYMPLOCACEAE 


The family contains only Symplocos. There are in 
this genera over three hundred species of trees and 
shrubs, widely distributed in the tropics of both the 
Old and the New Worlds, exclusive of Africa. In the 
Old World, the chief center lies in India and the Malay 
Archipelago, with species extending to the eastern 
Himalayas, southern to central China, Korea, Japan, 
the Philippine Islands, New Guinea, Australia, the New 
Hebrides, New Caledonia, Fiji, Palau Islands, and 
Lord Howe Island. In the New World, the species 
are mostly at home in tropical regions in South and 
Central America and Mexico, with one species in 
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southern Atlantic North America. The significant 
fact, as pointed out by Brand (9), is that the species 
endemic to the southeastern United States, S. tinctoria 
(L.) L’Herit., found from Virginia to Florida and 
westward to Mississippi, is not related to the tropical 
American forms, but rather to the Japanese S. japonica 
A. DC. Symplocos tinctoria belongs to subgenus 
Hopea, which is otherwise entirely of the Old World, 
and the eastern Asiatic section Paleaosymplocos. In this 
section, it is next to the Japanese S. japonica, as stated, 
and also to the Chinese S. setchuensis Brand, another 
temperate species of central and eastern China. 


45. OLEACEAE 


The Oleaceae are trees or shrubs distributed in over 
twenty genera and four hundred species throughout 
the temperate to tropical regions. The family as a 
whole is better represented in the Old than in the New 
World. Large genera like Syringa, Ligustrum, etc., 
and many small ones are not present in America. The 
large genus Jasminum, with over two hundred species 
widely distributed in the warmer parts of the Old 
World, has only one species in America. Osmanthus, 
which is mainly of southern and eastern Asia, has 
two species in North America. In the northern hemi- 
sphere Fraxinus occurs in America from east to west, 
and also south to Mexico; in Asia it occurs south to 
Java. Only in Chionanthus is the distribution con- 
fined to eastern Asia and eastern North America (map 
42). 

Chionanthus includes two species of deciduous small 
trees or shrubs. The American species, C. virginicus 
L., is a large shrub or tree found in moist thickets, in 
the southeastern United States from New Jersey, Dela- 
ware, and southern Pennsylvania to Florida and Texas. 
The Asiatic species, C. retusus Lindl. & Paxton, is a 
shrub widely distributed in China, Korea, Japan, and 
Formosa. In China it occurs from Yunnan in the 
south to northern Shensi in the north and Shangtung 
in the east. 

Osmanthus is a genus of about twenty species of 
evergreen shrubs or small trees, widely distributed in 
warmer parts of eastern and southern Asia southward 
to Polynesia. Three species occur in North America. 
Osmanthus americanus (L.) Gray (Olea americana 
L.) is an evergreen shrub or tree of swampy woods 
along streams and the coast in the southeastern United 
States from North Carolina to Florida, west to Louisi- 
ana and Mississippi. Osmanthus floridanus Chapm. 
has the same habit and is confined to peninsular Florida, 
where it occurs in hammocks. Osmanthus mexicanus 
Lund. occurs in Mexico. Compared with that of Chio- 
nanthus, the distribution of Osmanthus is distinctly 
warm-temperate and tropical in nature. 


46. LOGANIACEAE 


The Loganiaceae have over thirty genera and five 
hundred species of herbs, shrubs, or trees, and are 
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widely distributed, for the most part in subtropical and 
tropical regions of both hemispheres, with but a few 
species in America. The large genus Buddleia is in 
both tropical and temperate America, Asia, and southern 
Africa. In Gelsemium, there is discontinuous distribu- 
tion in eastern Asia and eastern North America, ex- 
tending in both cases to the tropical regions (map 43). 

Gelsemium is a genus of evergreen shrubby vines 
with two species, one in America and the other in Asia. 
The American species, G. sempervirens (L.) Ait., is a 
high-twining vine growing in sandy soil in the south- 
eastern United States from Virginia to Florida and 
Texas, and also in Mexico and Central America. The 
Asiatic species, G. elegans Benth., is spread throughout 
southern China in Fukien, Kwangtung, and Yunnan to 
Burma, eastern India, and Sumatra. 


47. GENTIANACEAE 


In Good’s list (54), Halenia (Tetragonanthus) of the 
Gentianaceae is listed as of disjunct distribution in 
eastern Asia and eastern North America with exten- 
sions into the tropics. The genus contains over eighty 
species of herbs, widely distributed in the northern 
hemisphere in Europe, Asia, and North America, and 
also in South America (see C. K. Allen in Ann. Mis- 
sourt Bot. Gard. 20: 119-222, 1933). The genus is 
therefore not exclusively of eastern Asia and eastern 
North America and should be removed from the list. 


48. APOCYNACEAE 


The family Apocynaceae has over 130 genera and 
1,500 species, chiefly in the tropical and subtropical 
regions. Only one genus, Amsonia, reveals a discon- 
tinuous range in eastern Asia and North America, but 
its distribution is essentially warm temperate and sub- 
tropical. 

Amsonia is of herbaceous habit. Woodson (193) 
recognizes seventeen species, all, excepting one which 
is Japanese, belonging to North and Central America, 
especially in warm regions. Three subgenera are 
recognized ; subgenus Euamsonia contains five species, 
one of which A. elliptica (Thunb.) Roem., occurs in 
Japan from northern Honshu to Hokkaido. The other 
four are North American and occur in the southeastern 
states. Amsonia rigida Shuttlew. grows in northern 
Florida and southern Georgia; A. ciliata Walt. ranges 
from North Carolina to northern Florida and eastern 
Texas ; A. tabernaemontana Walt. is from South Caro- 
lina and Georgia to Tennessee, Illinois, Missouri, and 
Texas. Amsonia ludoviciana Vail is known only from 
southern Louisiana. The remaining two subgenera 
have more southern and western ranges. Subgenus 
Sphictosiphon, with eight species, is in New Mexico, 
Arizona, Texas, and northern Mexico. Subgenus Ar- 
ticularia has four species in California and Nevada to 
Texas and northern Mexico. 
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49. SCROPHULARIACEAE 


In the large predominantly herbaceous family Scro- 
phulariaceae, which is widely distributed throughout 
the world, only one genus, V eronicastrum is of discon- 
tinuous distribution in eastern Asia and eastern North 
America (map 44). There are two species in the 
genus, one in each area. Both species were formerly 
included in the large genus Veronica, with upward of 
250 species; these are widely distributed mostly in the 
colder regions of the northern hemisphere in the Old 
World, some in the colder regions of the New World, 
and a few in the temperate regions of the southern 
hemisphere or on tropical mountains. Pennell (143) 
considers Veronicastrum a structurally primitive ally 
of the genus Veronica. 

The species of the genus V eronicastrum are perennial 
herbs. The American species, V. virginicum (L.) 
Farwell (Veronica virginica L., Leptandra virginica 
Nutt.), grows in open woodland on prairie, in eastern 
North America from Nova Scotia to Manitoba, south 
to Florida and Texas. The eastern Asiatic V. siberi- 
cum (L.) Pennell (Veronica siberica L.) is scarcely 
distinguishable from its American counterpart; it oc- 
curs from eastern Siberia, Japan, and Manchuria to 
Shensi in northern China. 


50. BIGNONIACEAE 


The family Bignoniaceae has over one hundred 
genera and seven hundred species in the tropical and 
subtropical regions of both hemispheres. A few of 
the species extend to temperate regions; they are trees, 
shrubs, or herbs, many of them climbing. Two genera, 
Campsis and Catalpa, occur disjunctly in eastern Asia 
and eastern North America, extending southward into 
the tropical regions. 

The genus Campsis has one species each in eastern 
North America and eastern Asia, respectively; they 
are deciduous shrubs climbing by aerial rootlets. The 
American species, C. radicans (L.) Seem., occurs in 
woods, swamps, thickets, and fence-rows in the south- 
eastern United States in the coastal plain and adjacent 
regions from New Jersey to Missouri, Florida, and 
Texas. The Asiatic species, C. grandiflora (Thunb.) 
Loisel. (Bignonia grandiflora Thunb., Tecoma grandi- 
flora Loisel., Campsis chinensis Voss.), a climber with 
few or no aerial rootlets, occurs in Hopei in northern 
China, in western Hupeh, Kiangsi, and Hunan in cen- 
tral China, and southward to Hainan in southern China. 
Both species are extensively cultivated (map 45). 

Catalpa has a similar type of distribution (map 46), 
but the American species are more numerous and range 
more widely, extending to the West Indies. There are 
about ten species of deciduous, rarely evergreen, trees 
in the genus. The American species occur from the 
southeastern states to the West Indies. Catalpa spe- 
ciosa Warder is a tree in woods or swamps, in the east- 
ern United States north of the coastal plain, from 
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Illinois and Missouri to Alabama and Texas. Catalpa 
bignonioides Walt. occurs in the southeastern States 
from Georgia to Florida and Mississippi. In the West 
Indies there are C. longissima ( Jacq.) Sims., C. brevipes 
Urb., and C. denticulata Urb. In Cuba is the related 
genus Macrocatalpa, with two species. The Asiatic 
species of Catalpa are distributed from northern to 
western and central China. Catalpa ovata Don (C. 
kaempferi Sieb., C. henryi Dode) occurs in central 
China and is cultivated in both China and Japan. Ca- 
talpa bungei C. A. Mey. (including C. heterophylla Dode) 
is native to northern China. Catalpa fargesi Bur. (C. 
vestita Diels) and its var. duclouxii (Dode) Gilmour f. 
(C. duclouxu Dode, C. sutchuenensis Dode) are known 
from western and central China; while C. tibetica For- 
rest, close to C. fargesi and perhaps conspecific with it, 
is localized in southeastern Sikang. 


51. PHRYMACEAE 


The monotypic family Phrymaceae has a single species, 
Phryma leptostachya L.,® included by some authors in 
the family Verbenaceae. It is a long slender caulescent 
perennial herb of the woods of eastern North America 
and central to eastern Asia. In North America, it oc- 
curs from Ontario to Minnesota, Florida, and Texas. 
The Asiatic plants are generally considered to be 
conspecific with the American and occur widespread 
from northern India to China, Korea, and Japan (map 
47). 

The wide occurrence of this species is apparently due 
to its outstanding means of dispersal. The fruit is en- 
closed in the calyx, which becomes strongly reflexed 
on the axis and acquires rigid lobes. Ridley (150) 
states that the plant “‘is certainly distributed by adhesion 
to mammals wandering through the woods, in which 
case the distribution strongly suggests the former ex- 
istence of a land connection between Northern Asia and 
North America, by which the animals could have 
transported the seeds.” 


52. RUBIACEAE 


This large and primarily tropical family has only one 
genus with eastern Asiatic-eastern North American dis- 
tribution, Mitchella, evergreen small sub-shrubs or herbs 
with creeping trailing stems (map 48). 

There are two species in the genus, one in each 
region. The American species, M. repens L., grows in 
damp woods and sandy hammocks and on shaded banks, 
often in acid soil, in eastern North America from Nova 
Scotia to Florida, Texas, and Minnesota. Its Asiatic 
counterpart, M. undulata Sieb. & Zucc., is in Japan, in 
Honshu and Kiusiu, and in Formosa. It is sometimes 


6A species, Phryma oblongifolia Koidzumi, has been de- 
scribed from Japan, and another, P. esquirolii Lév., from Kwei- 
chow. I am uncertain about the distinctness of these species 
from Phryma leptostachya especially with regard to Léveillé’s 
species. 
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treated as a variety of the American species, as M. 
repens L. var. undulata (Sieb. & Zucc.) Makino. 


53. CAPRIFOLIACEAE 


The Caprifoliaceae are mostly shrubs or sometimes 
small trees, but rarely herbs, comprising fourteen genera 
and over five hundred species, chiefly in the North 
Temperate Zone. Many of the genera, like Sambucus, 
Viburnum, Lonicera, etc., are widespread and well 
represented in eastern Asia and eastern North America. 
Close relationship between the two areas is indicated by 
the genera Triosteum, Symphoricarpos, Abelia, Dier- 
villa, and Weigela. The genus Triosteum is found in 
both eastern North America and eastern Asia (map 49). 
Symphoricarpos is mainly American, from the east to the 
west of the continent, with only one species in China. 
Abelia is mainly eastern Asiatic, but with one repre- 
sentative in Mexico. Diervilla is a genus confined to 
eastern North America, but the very closely related 
W eigela is entirely eastern Asiatic. 

Triosteum is a genus of perennial herbs. Several 
species occur in the eastern United States. Triosteum 
perfoliatum L. grows in rich woods and thickets from 
Massachusetts to New Jersey, Pennsylvania, Virginia, 
Alabama, Illinois, and Louisiana. Triosteum angusti- 
folium L. occurs from Alabama to Louisiana northwards 
to Pennsylvania, Illinois, and Missouri. Triosteum 
aurantiacum Bicknell occurs from Quebec to Minnesota, 
Massachusetts, and North Carolina. Triosteum 1l- 
linoense (Wieg.) Rydb. is sometimes treated as a variety 
of T. perfoliatum. At least six species have been de- 
scribed from Asia. They cover a large area from the 
eastern Himalayas through western and central China, 
to Manchuria and Japan. Triosteum himalayanum 
Wall. is of the eastern Himalayas and western China. 
Four species occur in western China: T. pinnatifidum 
Maxim. in Kansu, 7. fargesii Franch. in eastern 
Szechuan, T. intermedium Diels & Graebn. in southern 
Shensi, and T. rosthornii Diels & Graebn. in southern 
Szechuan. Triosteum sinuatum Maxim. is found in 
northern Manchuria and in Japan. 

Symphoricarpos is primarily American, with about 
seventeen species of shrubs, widely distributed from 
eastern to western North America, southward to Mexico. 
Only one species, S. sinensis Rehder, is found in Asia. 
It is an upright shrub endemic to central China, rare in 
thickets in western Hupeh at an altitude of about 2,300 
meters. 

Abelia is a genus of about twenty-five species of 
deciduous, rarely evergreen, shrubs. The species are 
of wide distribution in Japan and all parts of China, 
especially in the central and western regions. One 
species, A. triflora R. Br., is in northwestern Asia, and 
two only in Mexico, A. floribunda (Mart. & Gal.) 
Decaisne and A. coriacea Hemsley. 

The genus Diervilla has about three species of de- 
ciduous shrubs, in the eastern and southeastern parts of 
North America. Very closely related to Diervilla and 
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formerly included in it is Weigela, an Asiatic genus of 
deciduous shrubs with about twelve species widely dis- 
tributed in eastern Asia from Japan, Korea, and Man- 
churia to northern and central China (4) (map 50). 


D. MONOCOTYLEDONS 
54. GRAMINEAE 


Of the vast grass family only a very few genera are 
confined to eastern Asia and North America. Muhlen- 
bergia is found from the east to the west in North 
Ameriga and in eastern Asia from Japan to the 
Himalayas. Arundinaria occurs in eastern Asia from 
Japan to the tropical regions and in North America 
also both in temperate and tropical regions. Only 
Zizania and Diarrhena have disjunctive distribution 
in temperate eastern Asia and eastern North America. 

Zizania is an aquatic genus, generally recognized 
as having two species, one in eastern Asia and the 
other in eastern North America (map 51). The two 
species are very closely related and were formerly 
recognized as one, but, as Stapf (174) noticed, the 
plants from the two areas are distinct forms and may 
be conveniently differentiated as two “species,” as 
has been done by Prodoehl (145) and Fassett (41). 

The American species, Z. aquatica L., occurs in the 
eastern part of the continent from Maine to Florida 
and Louisiana, and from Ontario to Michigan and 
Illinois. Fassett (41) recognizes three varieties: var. 
brevis Fassett on the tidal flats of the St. Lawrence 
River above the city of Quebec, var. angustifolia 
Hitchock from eastern New Brunswick to central New 
York and eastern Ontario, and also northern Indiana, 
and ver. interior Fassett from Lake Michigan to North 
Dakota, Nebraska, and Texas. The last-named va- 
riety was later considered a species, Z. interior (Fas- 
sett) Rhydb. (Brittonia 1: 82, 1931), and Hitchock 
later described another, Z. texana Hitchock (Jour. 
Wash. Acad. Sci. 23: 454, 1933), from Texas. Hitch- 
ock and Chase (81) recognize two species, Z. aquatica 
and Z. texana, with two varieties in the former species, 
var. augustifolia and var. interior. The Asiatic spe- 
cies, Z. latifolia (Griseb.) Turcz. ex Stapf,’ is of wide 
occurrence in the eastern part of the continent, and is 
much cultivated (21). As Stapf (174) notes, the 
home of the species is probably from Manchuria to 
Korea and Japan; in other parts of China it is prob- 
ably not truly wild.® 


7 Zizania latifolia (Griseb.) Turcz. ex Stapf (160, p. 384) is 
the valid name of the species. Zizania latifolia Turcz., in Bull. 
Soc. Imp. Nat. Mosc. 1: 105, 1838, was without description. 
Handel-Mazzetti gives the name Z. caduciflora (Turcz.) Hand.- 
Mazz. (Symb. Sin. 7: 1278, 1936), based on Limmnochloa 
caduciflora Turcz., an unpublished name cited by Trinius, in 
Mém. Acad. Sci. St. Pétersb. VI. Sci. Nat. 3. Bot.: 185, 1840, 
as a doubtful synonym of Hydropyrum latifolium Griseb. in 
Ledeb. Fi. Ross. 4: 466, 1853. 

8 Binomials in this genus not taken up by Fassett are Z. 
dahuria Turcz. ex Steud. Syn. Pl. Glum. 1: 4, 1854, of Dahuria, 
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The genus Diarrhena has three species, one in North 
America and two in eastern Asia (map 52). The 
American species, D. americana Beauv., grows in rich 
woods from Ohio to Kansas and south to Georgia and 
Tennessee. The two Asiatic species are D. japonica 
Franch. & Sav., in Japan and D. mandshurica Maxim., 
in northeastern Manchuria and Japan. 

The genus Schizachne is considered as monotypic, 
the species, S. purpurascens (Porr.) Swallen, being dis- 
tributed widely in northern North America from 
Newfoundland to British Columbia and Alaska (178). 
In Asia it occurs in the northeastern part of the con- 
tinent in Kamchatka, Sakhalin, eastern Siberia, and 
Japan. It is one of the northern elements of North 
America that are found in northeastern Asia with more 
or less continuous ranges, as noted by Hara (70) and 
Hultén (89). 


55. ROXBURGHIACEAE (STEMONACEAE) 


The small family Roxburghiaceae (Stemonaceae) 
has only three genera, of herbs with erect or climbing 
habit. Stemona (Roxburghia), with many species, 
is distributed in subtropical and tropical Asia from 
eastern India to southern China, Japan, the Philippines, 
Malaysia, and tropical Australia. Stichoneuron has 
two species, in eastern India. Croomua has three spe- 
cies, two in southern Japan, and one in the south- 
eastern United States (map 53), the latter being the 
only representative of the family in the New World. 
The American species, C. pauciflora Gray, occurs in the 
southeastern states in middle Florida, Georgia, Ala- 
bama, and Louisiana, as a rare perennial herb on low 
hills along shaded banks. The Asiatic species are C. 
japonica Miquel, known only from central to southern 
Japan (126), and C. kiusiana Makino, in southern 
Japan and Liukiu. The genus bears a strong super- 
ficial likeness to some herbaceous Berberidaceae. 


56. ARACEAE 


Several genera of the Araceae are found in both 
North America and eastern Asia, but their distribu- 
tion tends to be in the northern colder circumboreal 
regions in these two continents (37, 38). 

Arisaema, a large genus, occurs mainly in temperate 
and subtropical Asia and also in North America from 
the east to the west. Acorus has three species, one of 
them, A. calamus L., widely distributed in the North 
Temperate Zone in North America in both east and 
west, in Europe, and in Asia. Another species, A. 
gramineus Ait., occurs from the eastern Himalayas to 
Indo-China, and Japan, and a third, A. cochinchinensis 
Schott., is described from Tonkin. Similarly, Sym- 
plocarpus, with one species, S. foetidus (L.) Nutt., 
widely distributed in eastern North America and in 
northeastern Asia including Japan, has another species, 


and Z. mezii Prodoehl in Bot. Archiv. 1: 245, 1922, of Tonkin. 
These are probably referable to Z. latifolia Turcz. 
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S. nipponicus Makino, that is known only from Japan 
(161). In North America S. foetidus is widely dis- 
tributed, in swamps and marshy soil, from Nova 
Scotia, Ontario, and Minnesota south to Iowa and 
Florida (map 54). 

Lysichitum was formerly considered as monotypic, 
with a range from northeastern Asia to northwestern 
North America. But now the American plant is recog- 
nized as a distinct species. L. americanum Hultén & St. 
John, to be differentiated from the Asiatic L. camtschat- 
cense (L.) Schott., of northeastern Asia from Kam- 
chatka to central Japan (90). 


57. LILIACEAE 


Among the many genera of the Liliaceae, not a few 
have a wide distribution and are well represented both 
in eastern Asia and eastern North America. Some of 
them, like Clintonia, Smilacina, Disporum, Zygadenus, 
Trillium, etc., are found in both western and eastern 
North America, sometimes extending into the tropics, 
and also to eastern Asia, mostly in the northeast. The 
genus Noihoscordum, with most of its species in 
tropical South America and one in the southern 
United States and Mexico, has one species in China. 
No real cases of discontinuous distribution limited to 
temperate eastern Asia and eastern North America 
have been noted, but near approaches to this range are 
found in Helonias, Heloniopsis, and Aletris. 

Helonias is a monotypic genus of eastern North 
America. Its species, H. bullata L., a rare and local 
plant, inhabits bogs from southern New York and 
New Jersey to the mountains of North Carolina. A 
related genus, Heloniopsis, with four species, is found 
in insular eastern Asia from northern Japan to For- 
mosa (map 55). 

The genus Aletris has five species in eastern North 
America. Aletris farinosa L. is rather widespread from 
Ontario and New England westward to Minnesota, 
south to Florida, and west to Arkansas and Missouri. 
Aletris aurea Walt. occurs along the coast from South 
Carolina to Florida and westward to eastern Texas. 
Aletris lutea Small grows in low pine lands from 
Florida to Louisiana. Aletris obovata Nash is known 
only in pine lands in Jacksonville, Florida. Aletris 
bracteata Northrop occurs in southern peninsular 
Florida and in the Bahamas. In Asia there are about 
twenty-seven described species, inhabiting eastern Asia 
from the eastern Himalayas to Korea and Japan, and 
southward to Indo-China and Borneo, the majority 
of the species being found in China. One species is 
known from Arabia and another from South Africa. 

Good (54) also lists Triantha (= Tofieldia) as of 
eastern North America and Japan only. Actually 
Tofieldia is a genus widespread in the cooler parts of 
the northern hemisphere, with its range extending 
from Europe and Asia t' North America. It is also 
found in the Andes in South America. 
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58. AMARYLLIDACEAE 


There is no genus strictly of eastern Asiatic-eastern 
North American distribution in the family Amarylli- 
daceae. In 1927 Hu (Icon. Pl. Sin. 1: 50, t. 1927) 
described a new species of Zephyranthes, Z..tsouii, from 
the mountains of Chekiang in eastern China. Zephyr- 
anthes is otherwise an exclusively American genus, of 
the tropical and warm temperate parts. However, 
Hume (91), after examining carefully the original 
sketch and description as well as available specimens, 
concluded that Z. tsouti is identical with Z. carinata 
Herb., a large pink-flowered ornamental plant originat- 
ing in Mexico. This plant is widely cultivated and is 
known to grow extensively in Japan for ornamental 
and exportation purposes. The species has apparently 
been in the Orient for many years. Hu’s plant, as 
noted by Hume, appears to be sterile and it may be a 
clone or a hybrid. 


59. ORCHIDACEAE 


A few of the very numerous genera of the Orchidaceae 
have a more or less discontinuous type of distribution 
in eastern Asia and eastern North America, such as 
Arethusa, Tipularia, and possibly also Pogonia. These 
orchidaceous genera, however, are in need of revision, 
as the actual number of species belonging to them and 
their real identities are often unclear. 

Arethusa is generally considered as including two 
species (159), one in eastern North America and the 
other in eastern Asia. The Asiatic species is A. ja- 
ponica A. Gray, of Japan. The American species, A. 
bulbosa L., occurs from Newfoundland to Louisiana 
and westward to Indiana and Wisconsin. A third spe- 
cies, A. sinensis Rolfe, described from southern Yunnan, 
China, is considered doubtful by Schlechter (159). In 
1919 Schlechter (160) reduced the Asiatic A. japonica 
and A. sinensis to Bletilla. The Japanese species, A. 
japonica, however, is also made to represent a distinct 
genus Eleorchis by Maekawa (in Jour. Jap. Bot. 11: 
299, 1935), who also describes an additional species, 
E. conformis, from central Japan. The relationship 
of this supposedly distinct genus with the Chinese spe- 
cies, Arethusa sinensis, is not clear. The actual de- 
limitation and the geographical ranges of the genus 
Arethusa thus remain to be seen. 

Tipularia has one species in eastern North America, 
T. discolor Nutt., which is found extending from eastern 
Texas to Florida and northward to Massachusetts. In 
Asia, there are several species reported from Kam- 
chatka, Japan, western China, and the Himalayas (map 
56). The genus is in need of revision. The known 
species of the Old World are as follows: 


T. camtschatica Spreng —Kamchatka. 

T. japonica Matsum.—Japan, Korea. 

T. szechuanica Schlechter—Western China (Szechuan ). 
T. josephi Lindl. f—Himalaya. 
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Pogonia is generally considered a small genus of 
eastern North America and eastern Asia, as given in 
Fernald’s recent work (49) and in Good's list (54). 
However, the exact definition of the genus is vague and 
its classification confusing. In its broadest sense, over 
a hundred species from the temperate and tropical re- 
gions of both hemispheres have been ascribed to it. 
As is shown by Schlechter (160), the majority of the 
Old World species should be referred to the genus 
Nervilla. A few others are mistakenly described in 
the genus. In 1911 (159) Schlechter considered the 
genus as then containing some forty species, most of 
them American, with one P. similis (=P. japonica 
Reich. f.) in Asia. In 1919 (160) he listed P. japonica, 
P. parvula Schlechter, and P. yunnanensis Finet as the 
known Asiatic species. Since then, additional species 
described from China and Japan brought the number 
to at least five as follows: 


P. japonica Reich. f.—Japan.” 

P. minor Makino—Japan. 

P. kungu Tang & Wang—N. E. China (Manchuria). 
P. parvula Schlechnter—S. W. China (Kweichow). 

P. yunnanensis Finet—S. W. China (Yunnan). 





These species, as well as others described from Asia 
in both Pogonia and Nervilla, are in need of revision. 
In America, Pogonia in its strict sense contains species 
extending from tropical South America to eastern 
North America. The only species in the latter region 
is P. ophioglossoides (L.) Ker, which occurs from 
Newfoundland to Florida and westward to Minnesota 
and Texas. This species is particularly close, at least in 
its outer appearance, to the Japanese P. japonica. In 
eastern North America, other species which were 
formerly referred to Pogonia by Schlechter and others 
are now separated from the genus and placed in Cle- 
istes, Isotria, Triphora, and Psilochilus (3). 


Ill. SUMMARY 


The foregoing account reveals the close floristic re- 
lationships between eastern Asia and North America. 
In the latter continent this relationship is particularly 
marked in the east, although affinities with Asia are 
also evident in its southern and western portions. 

Many genera common to the two areas, and often 
forming dominant elements in various local types of 
floras, such as Salix, Populus, Quercus, Ulmus, and 
Acer, are of wide distribution throughout the northern 
hemisphere and cannot be successfully used to weigh 
relationships between Asia and America. Other genera 
which are not so widespread, such as Gleditsia, Sophora, 
Thermopsis, Lespedeza, Rhamnus, Aralia, Cornus, 
Vaccinium, Styrax, and Fraxinus, are better for the 


® Handel-Mazzetti also records this as occurring in Kweichow 
and northeastern Yunnan in southwestern China (Symb. Sin. 
7: 1338, 1936). 
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purpose, but it must be remembered that they are not 
peculiar to these two regions alone. 

There are a number of genera found only in North 
America and eastern Asia, but which are better de- 
veloped in the western than the eastern part of North 
America. Such genera as Trautvetteria, Tiarella, Boy- 
kinia, Physocarpus, Amsonia, Symphoricarpos, and 
Arisaema may be considered as primarily genera of the 
western part of North America, which have extended 
eastward to eastern North America and westward to 
the adjacent parts of northeastern Asia. Their range 
is, therefore, more or less continuous. The relation- 
ships of the floras of western North America and eastern 
Asia may be further indicated by the presence of genera 
like Castanopsis, Lithocarpus, Achlys, Oplopanax, 
Glehnia, etc., which are peculiar to these two regions. 
Their number, however, compared with those common 
to eastern North America and Asia, is not large. Vari- 
ous genera, like Cercis, Liquidambar, Aesculus, and 
Ostrya, which occur mainly in eastern Asia and eastern 
North America, have a few species that extend to the 
western part of North America or to southeastern 
Europe and adjacent western Asia. 

Aside from many pantropical genera of the two hemi- 
spheres, there are a number of genera that are sub- 
tropical or tropical, with discontinuous distribution 
in eastern Asia and North America, in the latter case 
being found principally in Central America or Mexico, 
especially in the mountain regions. Genera like Engel- 
hardtia, Talauma, Distylium, Microtropis, Perottetia, 
Sageretia, Berchemia, and Abelia, are most highly de- 
veloped in the warmer parts of eastern Asia, but each has 
a few species found in tropical or subtropical America. 

The genera that are especially confined to eastern 
Asia and eastern North America are herein enumerated. 
Based on their distribution, two groups may be recog- 
nized. 


(1) Genera distributed in temperate regions in both 


areas: 
Number of Species 


Habit In America In Asia 

Carya trees 20+ 2 
Buckleya shrubs 1 3 
Hydrastis-Glaucidium herbs 1 2 
Podophyllum herbs 1 3 or 4 
Jeffersonia herbs 1 1 
Diphylleia herbs 1 3 
Caulophyllum herbs 1 1 
Menispermum suffruticose vines 1 1 
Liriodendron trees 1 1 
Sassafras trees 1 2 
Stylophorum herbs 1 2 
Penthorum herbs 1 1 or 2 
Decumaria woody vines 1 1 
Hamamelis shrubs 3 6+ 
Neviusia-Rhodotypus 

and Kerria shrubs 1 1 and 1 
Gymnocladus trees 1 1 
Cladrastis trees 1 4 
Wisteria woody vines 2 7+ 
A pios herbaceous vines 2 6+ 
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Number of Species 


Habit In America In Asia 

Pachysandra shrubs 1 34 
Stewartia shrubs-trees 2 6+ 
Panax herbs 2 3 
Elliottva-Tripetaleia shrubs 1 2 
Epigea shrubs 1 1 
Shortia herbs 1 2 
Halesia shrubs-trees 3 or 4 1 
Chionanthus shrubs-trees 1 1 
Veronicastrum herbs 1 1 
Phryma herbs 1 1 
Mitchella subshrubs or 

herbs 1 1 
Triosteum herbs 44 6+ 
Diervilla-Weigela shrubs 3 12+ 
Zizania herbs 2 1 
Diarrhena herbs 1 2 
Symplocarpus herbs 1 2 
Helonias-Heloniopsis herbs 1 + 
Tipularia herbs 1 44 


(2) Genera distributed in temperate and also in 
tropical regions in one or both areas: 


Number of Species 


Habit In America In Asia 
Saururus herbs 1 1 
Pyrularia shrubs 1 2 
Tovara herbs 1 1+ 
Magnolia trees 8+ 304 
Schisandra woody vines 1 26 
Illicium shrubs-trees 37 
Lindera shrubs-trees 2 60+ 
Astilbe herbs 2 23+ 
Itea shrubs-trees 1 10+ 
Parthenocissus woody vines 3 6+ 
Gordonia shrubs-trees 1 30+ 
Ascyrum shrubs 5-6 1 
Nyssa shrubs-trees 3 2+ 
Pieris shrubs 3 10+ 
Lyontia shrubs 15 15+ 
Gelsemium woody vines 1 1 
Cambstis woody vines 1 1 
Catalpa trees 5 4+ 
Croomia herbs 1 2 


An analysis of the above-listed genera shows that 
a large number of them are confined to the temperate 
_regions of both areas. Others may occupy mainly 
temperate regions in either one or both continents but 
some of the species may extend to the tropical or warmer 
parts in either one or both areas. The genera here 
concerned may not all be of the same geological age 
and origin, but we have some reason to believe, as will 
be indicated elsewhere, that the majority have formed 
associations with each other and some of them may have 
been the dominant elements of past floras. 

In North America, the majority of the genera are 
distributed over an area covering the temperate eastern 
part of the continent. This area, as first outlined by 
Gray (60), covers eastern temperate North America, 
east of the Mississippi but excluding the extreme 
southern portion of Florida, which is primarily tropical 
in nature and belongs to a West Indian rather than a 
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true North American flora. Sargent (154) is of the 
opinion that, as the true Atlantic forest extends west 
to the eastern rim of the mid-continental plateau, the 
American region may be extended to the western limit 
of the Atlantic tree growth. The Ozark Mountains, 
although west of the Mississippi, have, as shown by 
Paimer and Steyermark (137, 176, 177), a flora similar 
in age to the Appalachian. 

South of this area tropical floras dominate. In the 
west, the prairies, the deserts, and the Rocky Moun- 
tains present entirely different floras. Finally, few of 
the genera concerned here have species extending into 
the glaciated territories of northern North America. 

In eastern Asia, these same genera often occupy 
wider ranges. They also are, in most instances, more 
highly developed and with a greater number of species. 
In general they occur in an area in the eastern part of 
the continent, from the eastern Himalayas over much 
of China to Manchuria, the Amur regions, Korea, 
Japan, and Formosa. Some genera also extend into 
the tropical regions of Asia, to Malaysia, the Philip- 
pines, and even as far southeast as Polynesia. But in 
these warmer regions they represent only rare relic 
elements, inhabiting mostly the mountain regions. In 
the western part of the continent, the Himalayas and 
the Central Asia deserts limit the extension of these 
genera. 

Within this general area, a notable fact is the con- 
siderable concentration of the temperate elements in 
China along the Yangtze Valley from Szechuan, through 
Hupeh and northern Kiangsi, eastward to central Japan. 
In this area, not only most of the genera of these ele- 
ments common to eastern Asia and eastern North 
America are found, but also there are many old relic 
genera of woody plants, that are endemic only to these 
regions (30, 114, 116). Among such may be men- 
tioned Trochodendron, Tetracentron, Euptelea, Eucom- 
mia, and Dipteronia. These phylogenetically isolated 
genera are either monotypic or with a few species, and 
are undoubtedly of very ancient origin. Others, like 
Platycarya, Pterocarya, Sinofranchetia, Sargentodoxa, 
Fortunearia, Sinowilsonia, Tutcheria, Davidia, Campto- 
theca, Alniphyllum, Sinojackia, Rehderodendron, Huo- 
dendron, and many other ligneous genera, are endemic 
to China and Japan. These endemic elements are ap- 
parently associated closely with those eastern Asia- 
eastern North America disjunct elements. They may 
in former times have also been of wide occurrence, some 
of them possibly extending as far as eastern North 
America, as for some evidenced by paleobotanical rec- 
ords, but at present they are preserved only in China 
or Japan. The lessening of disturbances during the 
recent geological past of eastern Asia has helped pre- 
serve a large number of those old ligneous genera. The 
general similarity of the flora of central China and 
Japan was early noted by Franchet (51) and Diels 
(30), and Handel-Mazzetti (69) called this territory 
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“Das mittel-chinesisch—mittel-japanische Lorbeerge- 
biet.”” 

Geographically the two areas, one in temperate east- 
ern Asia and the other in temperate eastern North 
America, are very similar. The area outlined for east- 
ern North America lies approximately between latitudes 
30° and 45°N. The area outlined for eastern Asia 
lies between latitudes 20° and 50°N. Both areas are 
of old geological history and have largely remained un- 
disturbed by major changes since the Paleozoic, nor 
do they appear to have been submerged since the close 
of the Cretaceous. 

Among the families that have most genera repre- 
sented are the Magnoliaceae and related families, the 
Berberidaceae, and the Saxifragaceae. In the Mag- 
noliaceae we have Liriodendron and Magnolia as well 
as Talauma in the tropics. In related families are 
Schisandra and Iilicium. In the Berberidaceae, there 
are Podophyllum, Jeffersonia, Diphylleia, and Caulo- 
phyllum. In the Saxifragaceae, there are Penthorum, 
Astilbe, Itea, and Decumaria.. Other important families 
are Hamamelidaceae with Hamamelis and also Disty- 
lium in the tropics, Lauraceae with Sassafras and 
Lindera, Santalaceae with Buckleya and Pyrularia, 
Juglandaceae with Carya and Engelhardtia, and The- 
aceae with Stewartia and Gordonia. The Leguminosae 
are represented by Gymnocladus, Cladrastis, Wisteria, 
and Apios, the first two belonging to the more primitive 
subfamily Caesalpinioideae. The Ericaceae are repre- 
sented by Epigaea and Chiogenes. Other dicotyle- 
donous families with representatives showing discon- 
tinuous distribution in eastern Asia and eastern North 
America are the Menispermaceae, Rosaceae, Papavera- 
ceae, Vitaceae, Guttiferae, Araliaceae, Diapensiaceae, 
Styracaceae, Oleaceae, Scrophulariaceae, Phrymaceae, 
and Caprifoliaceae. Among the monocotyledons are 
the families Gramineae and Araceae. 

When the taxonomic status of these distinctly dis- 
junct genera is considered, their relative antiquity in 
the phylogenetic scale, as noted also by Pennell (143), 
is readily indicated. A large proportion of the genera 
pertain to families that are considered structurally 
primitive, such as Ranunculaceae, Santalaceae, Mag- 
noliaceae, Berberidaceae, Schisandraceae, Hamamelida- 
ceae, Theaceae, Ericaceae, etc. The ancient nature of 
genera like Liriodendron, Sassafras, and Magnolia is 
also substantiated by reliable records of fossil materials 
(7, 162). 

It is not within the scope of the present paper to trace 
the geological history of the floras and individual genera 
considered in this work. The geological history of 
eastern Asia has been outlined in such authoritative 
works as The Structure of Asia, edited by J. W. Greg- 
ory (65), and The Geology of China, by J. S. Lee (110). 
Literature concerning the paleobotanical history of these 
genera is exceedingly voluminous. It is generally 
realized that there is a certain element of risk in relying 
on the records of fossil plants. In order to trace the 
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geological history of these genera, it will be necessary 
to review critically the identifications of fossil materials 
as existing in literature. This will be a formidable 
task in itself. Excellent general reviews of this litera- 
ture may be found in the well known works of Seward 
(162) and Berry (7). 

The species of genera that are confined only to these 
two disjunct areas are in most cases sharply defined. 
In practically all cases, the species of the Old World 
are distinct from those of the same genera in the New 
World. Fernald (45, 46) has repeatedly pointed out 
and emphasized this point. Apparently, the long iso- 
lation of the floras of these two areas has brought out 
such clear differentiations. 

As has been pointed out, many of the species consid- 
ered to be identical in the two regions by Gray, Miquel, 
and others have been demonstrated by later authors to 
be distinct. Many other species that are identical in 
North America and eastern Asia are found in the 
northern colder regions of both continents and are ac- 
tually more or less continuous in their range, thus not 
belonging to the disjunctive category. They are often 
very wide in their range, extending from eastern to 
western America and thence to Asia and sometimes 
also to Europe. Many of the species are circumpolar or 
circumboreal in distribution. These elements occupy 
mainly the glaciated areas in America and Europe and 
are apparently of much later origin than those disjunc- 
tive genera of the temperate regions. 

These widely distributed species in northern North 
America and adjacent parts of northeastern Asia have 
been studied especially by Hultén (89) and Hara (70, 
71). Earlier, Engler (35) showed the differences 
existing between supposed identical species common 
to eastern Asia and North America, and also between 
the identical genera. These elements, although often 
referred to as Asiatic and American, are not to be con- 
fused with the temperate disjunct elements which are 
generic. 

Hara (71) has prepared a list of plants common to 
Japan and North America. In this he lists a total of 
456 species as found in North America, 354 of them ex- 
tending to eastern North America. Most of these spe- 
cies are of more or less continuous range from north- 
eastern Asia through northwestern North America to 
western and eastern North America. Many are also 
widely distributed in Europe. The genera, in Hara’s 
list, with five or more species are: Dryopteris (with 
seven species), Equisetum (seven), Lycopodium 
(nine), Potamogeton (seven), Poa (eight), Carex 
(thirty-seven), Cyperus (five), Eriophorum (five), 
Juncus (nine), Polygonum (eight), Rumex (five), 
Ranunculus (eight), Saxifraga (five), Potentilla (six), 
Epilobium (eight), Pedicularis (eight), Veronica (six), 
Galium (five). As can be easily seen from the list, 
these are mostly herbaceous genera, each containing 
very many species and of very wide distribution espe- 
cially in the colder regions of the northern hemisphere. 
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Their contrast with the small ligneous genera of tem- 
perate distribution and disjunctive occurrence in eastern 
Asia and eastern North America can be readily seen. 

The flora of the northern part of North America 
and that of the northeastern part of Asia are, because 
of geographical continuity, closely related. There have 
evidently been exchanges of species and extensions of 
ranges of species between the two areas until the very 
recent geological past, such processes probably con- 
tinuing at the present time. The relationships of these 
continuous floras have been investigated especially by 
Hultén in his many excellent papers. 

A study of the habit and habitat of the temperate 
disjunct genera of eastern Asia and eastern North 
America will also reveal the nature of the vegetation 
when these genera and their relatives and associates, 
both extinct and extant, were once the dominant ele- 
ments of the floras in the geological past. The following 
.points can be especially noted. 

In the first place, the greater number of the genera 
is composed of woody plants, only a few consisting ex- 
clusively of herbaceous plants. Among the woody 
plants are trees like Carya, Liriodendron, Sassafras, 
Gymnocladus, Cladrastis, Stewartia, Halesia, Magnolia, 
Gordonia, and Catalpa, shrubs like Hamamelis, Pachy- 
sandra, Chiogenes, Chionanthus, Mitchella, Illicium, 
Itea, Pieris, and Lyonia, and woody vines like Decuma- 
ria, Schisandra, Wisteria, Parthenocissus, and Campsis. 

These woody plants are nearly all deciduous. The 
few evergreen species are of more southerly distribution 
than the majority. Notable also is the fact that most 
of the woody species have simple leaves. Species with 
palmately or pinnately compound leaves are relatively 
few. It is very apparent that if these woody species 
were once the dominant elements of the flora, the for- 
ests would be mesophytic and deciduous, adapted to 
situations like some parts of the present temperate 
regions of the world. 

Among the herbaceous species nearly all are peren- 
nials with heavy root-stocks. Most of them bear only 
a few large leaves; such are Podophyllum, Jeffersonia, 
Diphylleia, Caulophyllum, Saururus, Panax, etc. They 
are naturally adapted to form the undergrowth of de- 
ciduous forests, as they bring forth their leaves in the 
spring, and later disappear from above ground. 

The majority of the species are without any special 
adaptative means for fruit or seed dispersal. Winged, 
hooked, or awn-appendaged fruits or seeds are very 
rarely found in these plants. The only case with 
special means of fruit dispersal is found in Phryma, 
which shows also the only case of species disjunction 
between Asia and eastern North America. Its special 
adaptation doubtless accounts for its wide range. The 
other species have unspecialized fruits and seeds, and 
this may explain their rather limited range in either 
Asia or North America. 

The natural habitat of these plants is on hillsides and 
mountain-sides in dense, more or less moist, forest- 
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growths, usually with rich humid soils. The domi- 
nant forms of these forests are deciduous trees and 
shrubs, with many woody and herbaceous vines. Some 
of the trees, like Liriodendron and Carya in America, 
may still form the dominant elements of the flora, but 
the majority of these old plants are rare or becoming so. 
Herbaceous members of the group are also mostly of 
rare occurrence. But from these remnant forms, we 
can picture the general aspects of the past flora and 
vegetation, when these genera and their relatives were 
once the dominant elements. The hillsides would be 
covered with deciduous trees of different genera and 
species, which occupied the different altitudes to their 
preference. More shrubby undergrowth and also 
woody or suffruticose vines would appear in forests 
of lower levels. At higher levels, the undergrowth 
would be of herbaceous plants with heavy rootstocks 
from which a few large leaves would develop in the 
early growth season, but these plants would become 
dormant in the later season when the upper growths of 
the forests formed a dense shade. 

As has been mentioned before, the largest association 
of these temperate disjunct genera is at present found 
in central China along the Yangtze Valley. Associated 
with them are a large number of endemic ligneous 
genera. More older elements are preserved in this 
region than in any other place in the temperate regions 
of the world. Thus we may assume that the climatic 
and geographic conditions of the Yangtze Valley at the 
present time approximate most closely the original en- 
vironment of the past, when these genera were the 
dominant plants of the whole northern hemisphere. 
Warm humid summers and cold dry winters, which 
now exist in this region, probably prevailed throughout 
the whole or most of the northern hemisphere. The 
latest findings on the Miocene flora in Shantung by 
Chaney and Hu (23) have led them to suggest that 
the flora flourished in a climate most close to that of 
the present Yangtze Valley. 

The predominance of woody plants and a mesophytic 
type of forest are the general and essential features 
of central China and Japan and the Appalachian region 
in North America. The relative antiquity of these 
floras has been demonstrated by various authors from 
paleobotanical, ecological, or floristic points of view, 
e.g., Adams (2), Berry (7, 8), Braun (10, 11, 12, 13), 
Cain (17, 18), Core (26), Diels (30, 31), Fernald 
(45, 46), Harper (74), Harshberger (75, 76), Kearney 
(101), Mohr (130), Sargent (156), Steyermark (176, 
177), and Wilson (188, 189). The present isolated 
and disjunct floras of eastern Asia and eastern North 
America appear to be the remnants of a great meso- 
phytic forest that extended over all the northern hemi- 
sphere and reached the arctic regions in the Tertiary. 
Geological changes, including mountain elevation, sub- 
mergence, climatic variations, glaciations, etc., have 
destroyed and changed the floras of many lands so that 
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this mesophytic forest of the Tertiary in the northern 
hemisphere survives mainly in eastern Asia and eastern 
North America, with only scattered relics in south- 
eastern Europe, western Asia, and western North 
America (1, 34, 35, 183). 

A confusing fact in phytogeography is in the termi- 
nology concerning these ancient floral elements. They 
are remnants of a once widely distributed flora surviving 
now in separate areas. It is not logical to call these 
elements Asiatic when they are found in America, or, 
vice versa, American when they are found in Asia. 
They do not belong exclusively to either area nor can 
we prove, although we can assume, that they originated 
in any one of these areas. Furthermore, some of the 
genera, like Cercis and Liquidambar, apparently belong 
to the same category but survive also in southern Eur- 
ope or western Asia, although the species are very few. 
Thus, it does not seem entirely appropriate to refer to 
these elements as being eastern Asiatic-eastern North 
American elements. Yet this, apparently, will be the 
most convenient term for ordinary usage, provided the 
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common species of the northern colder regions of Asia 
and North America which are not of the disjunctive 
nature be excluded. 

In some works, these same elements have been re- 
ferred to as North American-Japanese or North Amer- 
ican-Chinese. These expressions, being more limited 
in range, are less appropriate for our purpose. Engler 
(35) has used “Arcto-tertiary,” referring to their origin 
in the past. The term “Arctic” will be confusing in- 
asmuch as the present distribution of this flora is mainly 
temperate. As the characteristic nature of the forests 
is mesophytic, it may be well to use this ecological term 
in combination with the geological term and call these 
elements “Tertiaro-mesophytic.” We may well ima- 
gine that, in the particular geological period when these 
disjunct genera and their associates were dominant in 
the Northern Temperate Zone, there were other types 
of vegetation also in existence. This term therefore 
would suffice to indicate that the plants concerned 
represent a certain type of vegetation at a certain 
geological time. 
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Each map shows the distribution of the genus in- 
dicated. The base maps used are taken from Goode’s 
Series of Base Maps, University of Chicago Press. 









































































































































1. Saururus (Saururaceae). 3. Buckleya (Santalaceae). 
2. Carya (Juglandaceae). 4. Pyrularia (Santalaceae ). 
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5. Tovara (Polygonaceae). 7. Podophyllum (Berberid 
6. = (in America) and Glaucidium (in Asia) (Ranun- 8. pe eas cae,” 
culaceae). 
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9. Diphylleia (Berberidaceae). 11. Men — mum (Menispermaceae). 
10. Caulophyllum (Berberidaceae). 12. Liriodendron (Magnoliaceae). 
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14. Illicium (Mlici _ 16. Seaaes auraceae - 
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17. Lindera (Lauraceae). 19. Penthorum (Crassulaceae). 
18. Stylophorum (Papaveraceae). 20. Decumaria (Saxifragaceae). 
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21. Astilbe (Saxifragaceae). 
22. Itea (Saxifragaceae). 


23. Hamamelis (Hamamelidaceae). 





24. Rhodotypus (circles, in Asia), Kerria (shaded i in lines, 
in Asia), and Neviusia (shaded in black, in America 
(Rosaceae). 
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25. Gymnocladus (Leguminosae). 
26. Cladrastis (Leguminosae). 
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27. Wisteria (Leguminosae). 
28. Apios (Leguminosae). 
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29. Pachysandra (Buxaceae). 31. Stewartia (Theaceae). 
30. Parthenocissus (Vitaceae). 32. Gordonia (Theaceae). 
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33. Ascyrum (Guttiferae). 36. Tripetaleia (in Asia) and Elliotia (in America) (Eri- 
34. Panax (Araliaceae). caceae). : 
35. Nyssa (Nyssaceae). 
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47. Phryma (Phrymaceae). 
48. Mitchella (Rubiaceae). 
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53. Croomia (R anharghiec ae). 55. Helon ee ca) 2 sat Se iopsis (Asia) (Liliaceae). 
54. Syn ssi arpus (Ara aa. 56. Tipular a (Or chidac 
po 











Sj 




















—eE—E———— 





Abelia, 398, 401 
coriacea, 398 
floribunda, 398 
triflora, 398 

Abies, 378 

Acer, 391, 401 
Sect. Macrantha, 391 
callipes, 391 
pennsylvanicum, 391 
rufinerve, 391 
spicatum, 391 
ukurunduense, 391 

Aceraceae, 391-392 

Achlys, 382, 383, 401 
japonica, 383 
triphylla, 383 
t. var. japonica, 383 

Acorus, 399 
cochinchinensis, 399 
gramineus, 399 

Actea, 382 

Aesculus, 392, 401 

Akebia, 382 

Alcimandra, 384 

Aletris, 490 
aurea, 400 
bracteata, 400 
farinosa, 400 
lutea, 400 
obovata, 400 

Alfaroa, 380 

Almerrillia, 384 

Alniphyllum, 396, 402 

Alnus, 380 

Altingia, 389 

Amaryllidaceae, 400 

Amelanchier, 389 

Amentotaxus, 378 

Ampelopsis, 392 
arborea, 392 
brevipedunculata, 392 
cordata, 392 

Amsonia, 397, 401 
Subgen. Articulata, 397 
Subgen. Euamsonia, 397 
Subgen. Sphictosiphon, 397 
ciliata, 397 
elliptica, 397 
ludoviciana, 397 
tabernaemontana, 397 

Anacardiaceae, 391 

Andromeda, 394 

Anemone, 374 
canadensis, 374 
dichotoma, 374 
pennsylvanica, 374 

Anemopsis, 379, 382 
californica, 379 

Apios, 390, 401, 403 
carnea, 391 
delavayi, 391 
fortunei, 391 
gracillima, 391 
macrantha, 391 
priceana, 390 
taiwaniana, 391 
tuberosa, 390 


INDEX 


Apocynaceae, 397 
Araceae, 399, 403 
Aralia, 375, 393, 401 
chinensis, 393 
ginseng, 375 
repens, 375 
spinosa, 393 
Araliaceae, 393, 403 
Archemora, 375 
rigidior, 375 
Arctous, 394 
Arethusa, 400 
bulbosa, 400 
japonica, 400 
sinensis, 400 
Arisaema, 399, 401 
Aristolochia, 391 
Aristolochiaceae, 391 
Aromadendron, 384 
Arundinaria, 399 
Asarum, 381 
canadense, 376 
caulescens, 376 
sieboldii, 376 
Ascyrum, 393, 402 
filicaule, 393 
Astilbe, 387, 402, 403 
biternata, 387 
crenatiloba, 387 
Aucuba, 394 
Austrobaileyaceae, 385 


Belliolum, 384 
Benzoin, 386 
aestivale, 386 
melissaefolium, 386 
odoriferum, 386 
Berberidaceae, 374, 382-383, 399, 403 
Berberis, 382 
Berchemia, 392, 401 
scandens, 392 
volubilis, 392 
Berneuxia, 395 
Betula, 380 
Betulaceae, 380 
Bignonia grandiflora, 397 
Bignoniaceae, 397 
Billia, 392 
Bletilla, 400 
Bocconia, 386 
Bocconieae, 386 
Boquila, 382 
Botryostege bracteata, 395 
Boykinia, 387, 388, 401 
aconitifolia, 388 
lycoctonifolia, 388 
richardsonii, 388 
tellimoides, 388 
Brasenia, 381 
peltata, 381 
purpurea, 381 
schreberi, 381 
Bretschneidera, 392 
Bretschneideraceae, 392 
Bubbia, 384 
Bucklandia, 389 
Buckleya, 380, 401, 403 
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Sect. Eubuckleya, 381 
Sect. Quadriala, 381 
distichophylla, 380 
graebneriana, 381 
henryi, 381 
lanceolata, 381 
Buddleia, 397 
Buxaceae, 391 


Caesalpinioideae, 389, 390, 403 
Calycanthus, 385 
fertilis, 385 
floridus, 385 
glaucus, 385 
laevigatus, 385 
mohrii, 385 
orientalis, 385 
Calycanthaceae, 385-386 
Camellia, 393 
Campsis, 397, 402, 404 
chinensis, 397 
grandiflora, 397 
radicans, 397 
Camptosorus, 378 
rhizophyllus, 378 
sibiricus, 378 
Camptotheca, 394, 402 
Caprifoliaceae, 398-399, 403 
Cardiandra, 387 
Carex, 377, 403 
rostrata, 377 
Carpinus, 380 
Carya, 379, 380, 401, 403, 404 
cathayensis, 379 
myristicaeformis, 379 
tonkinensis, 379 
Cassiope, 394 
Castanea, 380 
chrysophylla, 380 
Castanopsis, 380, 394, 401 
chrysophylla, 380 
Catalpa, 397, 402, 404 
bignioides, 398 
brevipes, 398 
bungei, 398 
denticulata, 398 
duclouxii, 398 
fargesi, 398 
f. var. duclouxii, 398 
henryi, 398 
heterophylla, 398 
kaempferi, 398 
ovata, 398 
speciosa, 397 
sutchuenensis, 398 
tibetica, 398 
vestita, 398 
Caulophyllum, 374, 382, 383, 401, 403, 404 
robustum, 374, 383 
thalictroides, 374, 383 
t. var. robustum, 383 
Cedrela, 391 
Celastraceae, 391 
Celastrus, 391 
Celtis, 380 
Cephalotaxus, 378 
Cercidiphyllum, 385 
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japonicum, 385 

j. var. sinense, 385 
Cercis, 390, 401, 405 
canadensis, 390 
chinensis, 390 
occidentalis, 390 
siliquastrum, 390 
Chamaecyparis, 378 
Chamaedaphne, 394 
Chimonanthus, 386 
fragrans, 386 


nitens, 386 


praecox, 386 
yunnanensis, 386 
Chiogenes, 395, 403, 404 
hispidula, 395 
japonica, 395 
serphyllifolia, 395 
Chionanthus, 396, 402, 404 
retusus, 396 

virginicus, 396 


Chosenia, 379 


bracteosa, 379 

Chrysosplenium, 387 

Cimicifuga, 382, 383 

Cladrastis, 389, 390, 401, 403, 404 


lutea, 390 


platycarpa, 390 
shikokiana, 390 
sinensis, 390 
wilsonii, 390 
Cleistes, 401 
Clethra, 394 
Clethraceae, 394 

Clintonia, 400 

Comecon, 386 

Cornaceae, 394 

Cornus, 394, 401 

Sect. Benthamia, 394 
Sect. Benthamidia, 394 
Sect. Macrocarpium, 394 
Sect. Thelycrania, 394 
alternifolia, 394 
controversa, 394 
Corylopsis, 389 

Corylus, 380, 394 

Cotinus, 391 
Crassulaceae, 386-387 
Crataegus, 389 

Croomia, 372, 399, 402 
japonica, 399 

kiusiana, 399 

pauciflora, 399 
Cryptotaenia, 393 

Sect. Cyrtospermum, 393 
Sect. Lereschia, 393 
africana, 393 

canadensis, 375, 393 
japonica, 375, 393 
thomasii, 393 
Cunninghamia, 378 
Cupressus, 378 


Cyperus, 403 
iria, 403 


Davidia, 394, 402 
Decaisnea, 382 


Decumaria, 387, 401, 403, 404 


barbara, 387 
sinensis, 387 
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LI: RELATED FLORAS IN ASIA AND AMERICA 


Degeneriaceae, 385 
Deinanthe, 387 
Deutzia, 387 
Diapensia, 395 
lapponica, 395 
Diapensiaceae, 395, 403 
Diarrhena, 399, 402 
americana, 399 
japonica, 399 
mandshurica, 399 
Dicentra, 386 
Dicranostigma, 386 
Diervilla, 398, 402 
Diphylleia, 374, 382, 383, 401, 403, 404 
cymosa, 374, 383 
grayi, 374, 383 
sinensis, 383 
Dipteronia, 391, 392, 402 
dyeriana, 392 
sinensis, 392 
Disanthes, 389 
Disporum, 400 
Distylium, 388, 389, 401, 403 
guatemalense, 388 
hondurense, 388 
Drimys, 384 
Dryopteris, 403 
Dumasia, 391 
Dysosma, 382 
pleiantha, 382, 383 


Echinopanax, 393 
Eleorchis, 400 
conformis, 400 
Elliotia, 395, 402 
racemosa, 395 
Embolanthera, 389 
Engelhardtia, 379, 380, 401, 403 
mexicana, 379 
pterocarpa, 379 
Epigaea, 395, 402, 403 
asiatica, 395 
repens, 395 
Epilobium, 403 
Epimedeae, 383 
Equisetum, 403 
Ericaceae, 394-395, 403 
Eriophorum, 403 
Escallonioideae, 388 
Eucommia, 385, 402 
ulmoides, 385 
Eucommiaceae, 385 
Euonymus, 391 
Euptelea, 385 
pleiosperma, 385 
polyandra, 385 
Euscaphis, 391 
Eustigma, 389 
Exospermum, 384 


Fagaceae, 380 
Fagara, 391 
Fagus, 380 
americana, 380 
grandifolia, 380 
orientalis, 380 
sylvatica, 380 
Falcata, 391, 402 
Fokienia, 378 
Fortunearia, 389 
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Fothergilla, 388, 389 
Franklinia, 393 
alatamaha, 393 
Fraxinus, 396, 401 
Fumariaceae, 386 


Galacineae, 395 
Galax, 395 
Galium, 403 
Gaultheria, 394 
Gelsemium, 397, 402 
elegans, 397 
sempervirens, 397 
Gentianaceae, 397 
Ginkgo, 378 
Glaucidioideae, 382 
Glaucidium, 382, 383, 401 
palmatum, 382 
paradoxum, 382 
Gleditsia, 390, 401 
Glehnia, 393, 401 
leiocarpa, 393 
littoralis, 393 
Glycine apios, 390 
Glyptostrobus, 378 
pensilis, 378 
Gordonia, 392, 393, 402, 403, 404 
lasianthus, 393 
Gramineae, 399, 403 
Guttiferae, 393, 403 
Gymnocladus, 389, 401, 403, 404 
chinensis, 390 
dioica, 389 
Gymnotheca, 379 
chinensis, 379 
involucrata, 379 


Halenia, 397 
Halesia, 395, 402, 404 
carolina, 395 
diptera, 395 
macregorii, 396 
m. var. crenata, 396 
monticola, 395 
parviflora, 395 
tetraptera, 395 
Hamamelis, 388, 389, 401, 403, 404 
bitchuensis, 388 
flavo-purpurascens, 388 
japonica, 388 
macrophylla, 388 
mollis, 388 
obtusata, 388 
vernalis, 388 
virginiana, 388 
Helonias, 400, 402 
bullata, 400 
Heloniopsis, 400, 402 
Helwingia, 394 
Hexastylis, 381 
Himantandraceae, 385 
Hippocastanaceae, 392 
Holboellia, 382 
Houttuynia, 379 
cordata, 379 
Huetea, 391 
Huodendron, 396, 402 
Hydrangea, 387 
Hydrangeoideae, 387 
Hydrastis, 382, 383, 401 
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canadensis, 382 

jazoensis, 382 
Hydropyrum latifolium, 399 
Hylomecon, 386 


Illicium, 384, 402, 403, 404 
cubense, 385 
ekmanii, 385 
floridanum, 385 
mexicanum, 385 
parviflorum, 385 

Illiciaceae, 384-385 

Isotria, 401 

Itea, 388, 407 403, 404 
virginiana, °8 


Jasminum, 396 
Jeffersonia, 382, 383 
diphylleia, 383, 401, 403, 404 
dubia, 383 
manchuriensis, 383 
Juglandaceae, 379-380, 403 
Juglans, 380, 394 
Juncus, 403 
Juniperus, 378 


Kerria, 389, 401 
japonica, 389 
Kerrieae, 389 
Keteleeria, 378 
Kirengeshoma, 387 
Kmeria, 384 


Lardizabala, 382 
Lardizabalaceae, 382 
Larix, 378 
Lauraceae, 386, 403 
Ledum, 394 
Leguminosae, 389-391, 403 
Leontice triphylla, 383 
Leptandra virginica, 397 
Leptarrhena, 388 
pyrolifolia, 388 
Lereschia thomasii, 393 
Lespedeza, 391, 401 
Ligustrum, 396 
Liliaceae, 400 
Limnochloa caduciflora, 399 
Lindera, 386, 402, 403 
aestivale, 386 
benzoin, 386 
melissaefolia, 386 
Liparis, 376 
auriculata, 376 
lilifolia, 376 
loselii, 376 
nervosa, 376 
Liquidambar, 388, 389, 390, 401, 405 
formosana, 388 
orientalis, 388 
styraciflua, 388 
Liriodendreae, 383 


Liriodendron, 373, 383, 384, 401, 403, 404 


chinense, 384 

tulipifera, 384 

t. var.? chinense, 384 
Lithocarpus, 380, 401 

densiflorus, 380 
Loganiaceae, 396-397 
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Loiseleuria, 394 
Lonicera, 398 
Loropetalum, 389 
Lycopodiaceae, 377 
Lycopodium, 377, 403 
annotinum, 377 
complanatum, 377 
inundatum, 377 
lucidulum, 377 
serratum, 377 
Lyonia, 395, 402, 404 
Lysichitum, 400 
americanum, 400 
camtschatcense, 400 


Maackia, 390 
Maclaeya, 386 
Macrocatalpa, 398 
Magnolia, 384, 402, 403, 404 
Magnoliaceae, 383-384, 385, 403 
Magnolieae, 383 
Mahonia, 382 
Maingaya, 389 
Manglietia, 384 
Meliaceae, 391 
Menispermaceae, 383, 385, 403 
Menispermum, 383, 401 
canadense, 383 
mexicanum, 383 
Meratia, 386 
Metasequoia, 378 
Michelia, 384 
Microtropis, 391, 401 
Mitchella, 398, 402, 404 
repens, 398 
r. var. undulata, 398 
undulata, 398 
Mitella, 387 
diphylla, 387 
nuda, 387 
Muhlenbergia, 399 


Neillia, 389 
Nelumbo, 381 
lutea, 381 
nucifera, 381 
Neodeutzia, 387 
Nervilla, 401 
Neviusia, 389, 401 
alabamensis, 389 
Nothofagus, 380 
Nothoscordum, 400 
Nymphaeaceae, 381 
Nyssa, 394, 402 
aquatica, 394 
arborea, 394 
bifida, 394 
biflora, 394 
hollrungii, 394 
javanica, 394 
megacarpa, 394 
multiflora, 394 
ogeche, 394 
sinensis, 394 
sylvatica, 394 
s. var. biflora, 394 
uniflora, 394 
villosa, 394 
Nyssaceae, 394 


Olea americanus, 396 
Oleaceae, 396, 403 
Onoclea, 377 
sensibilis, 377, 378 
Oplopanax, 393, 401 
elatus, 393 
horridus, 393 
japonicus, 393 
Orchidaceae, 376, 400 
Oreomunnea, 380 
pterocarpa, 379 
Orphanidesia, 395 
gaultheroides, 395 
Osmanthus, 396 
americanus, 396 
floridanus, 396 
mexicanus, 396 
Osmunda, 377, 378 
cinnamomea, 377, 378 
claytoniana, 378 
regalis, 377, 378 
Ostrya, 380, 401 
Ostryopsis, 380 
Oxypolis, 375 
rigidior, 375 


Pachylarnax, 384 
Pachysandra, 391, 402, 403 
axillaris, 391 
procumbens, 391 
stylosa, 391 
terminalis, 391 
Panax, 375, 393, 402, 404 
ginseng, 375, 393 
japonicus, 375, 393 
pseudo-ginseng, 393 
quinquefolius, 375, 393 
repens, 375, 393 
schin-seng, 375, 393 
trifolium, 375 
Papaveraceae, 386, 403 
Papilionatae, 389, 390 
Parrotia, 388, 389 
Parrotiopsis, 388, 389 
Parthenocissus, 392, 402, 404 
henryana, 392 
heptaphylla, 392 
himalayana, 392 
inserta, 392 
laetevirens, 392 
quinquefolia, 392 
semicordata, 392 
thomsonii, 392 
tricuspidata, 392 
Pasania, 380 
Pedicularis, 403 
Penthoraceae, 386 
Penthoroideae, 386 
Penthorum, 386, 387, 401, 403 
chinense, 375, 387 
humile, 375, 387 
intermedium, 375, 387 
sedoides, 375, 387 
Perrotetia, 391, 401 
Peucedanum, 375 
sieboldii, 375 
Phellopterus, 393 
littoralis, 393 
Philadelphus, 387 
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Phryma, 402, 404 
esquirolii, 398 
leptostachya, 398 
oblongifolia, 398 

Phrymaceae, 398, 403 

Phyllodoce, 394 

Physocarpus, 389, 401 
amurensis, 389 
capitatus, 389 
opulifolius, 389 

Picea, 378 

Picrasma, 391 

Pieris, 395, 402, 404 

Pimpinella thomasii, 393 

Pinus, 378 

Piperaceae, 379 

Pistacia, 391 

Plagiorhema, 383 

Platycarya, 380, 402 

Poa, 403 

Podophyllaceae, 382 

Podophylloideae, 382 

Podophyllum, 382, 383, 401, 403, 404 
emodi, 383 
peltatum, 382, 383 
pleianthum, 382 

Pogonia, 376, 400, 401 
japonica, 376, 401 
kungii, 401 
minor, 401 
ophioglossoides, 376, 401 
parvula, 401 
similis, 376, 401 
yunnanensis, 401 

Polygonaceae, 381 

Polygonatum, 376 
canaliculatum, 376 
commutatum, 376 
falcatum, 376 
giganteum, 376 
g. var. falcatum, 376 

Polygonum, 381, 403 
apoense, 381 
filiforme, 381 

Populus, 379, 401 

Potamogeton, 403 

Potentilla, 403 

Prunus, 389 
grayana, 375 
padus, 375 
p. var. japonica, 375 
virginiana, 375 

Pseudolarix, 378 

Pseudosassafras, 386 
tzumu, 386 

Pseudowintera, 384 

Psilochilus, 401 

Pteribema, 380 

Pterocarya, 380, 402 

Pterostyrax, 396 

Pyrularia, 380, 381, 402, 403 
edulis, 381 
moschifera, 381 
pubera, 381 

Pyxidanthera, 395 


Quercus, 380, 401 


Ranales, 385 
Ranunculaceae, 381-382, 403 


Ranunculus, 403 
Rhamnaceae, 392 
Rhamnus, 392, 401 
Rhamphocarya, 380 
Rhederodendron, 396, 402 
Rhododendron, 394 
Rhodoleia, 389 
Rhodotypus, 389, 401 
kerrioides, 389 
scandens, 389 
Rhus, 391 
Rosaceae, 389, 403 
Roxburghia, 399 
Roxburghiaceae, 399 
Rubiaceae, 397 
Rumex, 403 
Rutaceae, 391 


Sageretia, 392, 401 
Salicaceae, 379 
Salix, 379, 401 
Sambucus, 398 
Santalaceae, 380-381, 403 
Sargentodoxa, 382, 402 
Sargentodoxaceae, 382 
Sassafras, 386, 401, 403, 404 
albidum, 386 
randaiense, 386 
tzumu, 386 
Saururaceae, 379 
Saururus, 379, 402, 404 
cernuus, 379 
chinensis, 379 
loureiri, 379 
Saxifraga, 387, 403 
Saxifragaceae, 386, 387-388 
Saxifrageae, 387 
Saxifragoideae, 387, 403 
Schisandra, 385, 402, 403, 404 
coccinea, 385 
glabra, 385 
Schizachne, 399 
purpurascens, 399 
Schizocardia, 394 
belizensis, 394 
Schizocodon, 395 
Sciadopitys, 378 
Scrophulariaceae, 397, 403 
Sequoia, 378 
Sequoiadendron, 378 
Shortia, 395, 402 
galacifolia, 395 
sinensis, 395 
uniflora, 395 
Simaroubaceae, 391 
Simmondsia, 391 
Sinofranchetia, 382, 402 
Sinojackia, 396, 402 
Sinowilsonia, 389, 402 
Sison thomasii, 393 
Smilicina, 376, 400 
stellata, 376 
trifolia, 376 
Sophora, 390, 401 
Sorbus, 389 
Spathium chinense, 379 
Spiraea, 389 
Staphylea, 391 
Staphyleaceae, 391 
Stauntonia, 382 
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Stemona, 399 
Stemonaceae, 399 
Stephanandra, 389 
Stewartia, 392, 393, 401, 403, 404 
gemmata, 393 
koreana, 393 
monadelpha, 393 
ovata, 393 
pentagyna, 393 
pseudo-camellia, 393 
serrata, 393 
sinensis, 393 
Stichoneuron, 399 
Stylophorum, 386, 401 
diphyllum, 386 
lasiocarpum, 386 
sutchuense, 386 
Styracaceae, 395, 403 
Styrax, 395, 396, 401 
americana, 396 
californica, 396 
c. var. fulvescens, 396 
jaliscana, 396 
officinalis, 396 
o. var. californica, 396 
o. var. fulvescens, 396 
o. var. jaliscana, 396 
Sycopsis, 389 
Symphoricarpos, 398, 401 
sinensis, 398 
Symplocaceae, 396 
Symplocarpus, 399, 402 
foetidus, 399, 400 
nipponicus, 400 
Symplocos, 396 
Subgen. Hopea, 396 
Sect. Paleaosymplocos, 396 
japonica, 396 
setchuensis, 396 
tinctoria, 396 
Syringa, 396 


Taiwania, 378 
Talauma, 384, 401, 403 
Tanakaea, 387 
radicans, 387 
Tapiscia, 391 
Taxodium, 378 
ascandens, 378 
distichium, 378 
mucronatum, 378 
Taxus, 378 
Tecoma grandiflora, 397 
Ternstroemiaceae, 392-393 
Tetracentron, 385, 402 
sinense, 385 
Tetragonanthus, 397 
Tetratyrium, 389 
Theaceae, 392-393, 403 
Thermopsis, 391, 401 
Thujopsis, 378 
Tiarella, 387, 388, 401 
cordifolia, 388 
polyphylla, 388 
Tipularia, 400, 402 
camtschatica, 400 
discolor, 400 
japonica, 400 
josephii, 400 
szechuanica, 400 
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Tofieldia, 400 
Torreya, 378 
californica, 378 
fargesii, 378 
grandis, 378 
jackii, 378 
nucifera, 378 
taxifolia, 378 
Torricellia, 394 
Tovara, 381, 402 
apoensis, 381 
filiformis, 381 
virginiana, 381 
v. var. filiformis, 381 
v. var. glaberrima, 381 
v. var. kachina, 381 
Trautvetteria, 381, 383, 401 
carolinensis, 382 
grandis, 382 
japonica, 382 
Trema, 380 
Triantha, 400 
Trillium, 376, 400 
erectum, 376 
e. var. album, 376 
e. var. japonicum, 376 
obovatum, 376 
o. f. albiflorum, 376 
o. var. album, 376 
smallii, 376 
Triophora, 401 
Triosteum, 398, 402 
angustifolium, 398 
aurantiacum, 398 
fargesii, 398 
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himalayanum, 398 
illinoense, 398 
intermedium, 398 
pinnatifidum, 398 
rosthornii, 398 
sinuatum, 398 
Tripetaleia, 395, 402 
bracteata, 395 
paniculata, 395 
Trochodendron, 385, 402 
aralioides, 385 
Tsuga, 381 
Turpinia, 391 
Tutcheria, 393, 402 


Ulmaceae, 380 
Ulmus, 380, 401 
Umbelliferae, 393-394 


Vaccinium, 394, 401 
Verbenaceae, 397 
Veronica, 397, 403 
siberica, 397 
virginica, 397 
Veronicastrum, 397, 402 
sibericum, 397 
virginicum, 397 
Viburnum, 398 
alnifolium, 376 
furcatum, 375, 376 
lantanoides, 375 
opulus, 376 
plicatum, 375 
Vitaceae, 392, 403 
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Vitis labrusca, 375 
coignetiae, 375 


Weigela, 398, 399, 402 

Winteraceae, 384 

Wisteria, 389, 390, 401, 403, 404 
brevidentata, 390 
floribunda, 390 
frutescens, 390 
f. var. macrostachya, 390 
japonica, 390 
macrostachya, 390 
sinensis, 390 
venusta, 390 
villosa, 390 


Xanthorrhiza, 382 
Xolisma, 395 


Zanthoxylum, 391 
Zizania, 399, 402 
aquatica, 399 
a. var. angustifolia, 399 
a. var. brevis, 399 
a. var. interior, 399 
caduciflora, 399 
dahuria, 399 
interior, 399 
latifolia, 399 
mezii, 399 
texana, 399 
Zygadenus, 400 
Zygogynum, 384 
Zyphyranthes, 400 
carinata, 400 
tsouii, 400 





